ETY AFFAIRS 


Of the Annual Meeting, January 15th ‘16th, 1918. 
Special Meetings for Topical Discussion on Road Co 
January 17th and 18th, 1913 
Of the Society, February bth, 19138.. 
the Board of Direction, January th and 15th, and February 4th, 
= Report in full of the Annual Meeting, January 15th and 16th, 1913 
4 Data relating to the presentation o Papers and Discussions at 0 
for the past SIX ‘ 
Excursions and Entertainments at the Sixtieth ‘Annual Meeting... 
Progress Report of special Committee on Concrete and Reinforced Concrete... 
Progress Report of Special Committee on Engineering Education....... 
_ Progress Report of Special Committee on Steel Columns and Struts..... ve 
Progress Report of on Materials for Road Con 


Searches in the Library. 
: _ Local Associations of Members of the American Societ y of Civil Engineers. cevese 
Privileges of Engineering Societies Extended to Members : 


Recent Engineering Articles of aaa. 


SOCIETY 


Secretary; 


r., 1 


* A full report of the Sixtieth Annual Meeting is printed on 68 ad of 
ese sansa see ‘pages 10 to 20 of Pr wae for January, 19 


— 
— 
— 
nd alin, the chair; Charl er at 10 a. M 
e, W. M. Kinney, and 


The | ecretary | of ‘the Board of Direction 

a pee the prizes for the year ending J July, 1912, in accordance with 


the report of the Committee to. Recommend the Award of 


Medal to No. 1212, “1 


Thomas Fitch Rowland Pie Paper No. 4210, “Reinforoed 


The Collingwood Prize for Juniors to Paper No. “1913, 


forced Concrete Stand-Pipe,” by W. W. Clifford, Jun. Am. Soe. C. E. 


following were appointed members | 0 of the Nominating Com- 


eee Progress Report of the Special Committee on ‘Cones rete a Rein- 
fo Concrete was presented Richard L ‘Humphrey, 


Soc. C. E., Secretary of that Committee.t 
Serie report was accepted and the committee esi 


ommittee on Steel Columns —o Struts, presented a Progress Report : | 


The report was accepted and the committee continued 
€ = A. H. Blanchard, M. Am. Soe. ©. E., , Secretary of the Special — 
on Bituminous Materials for Road Construction, p 


he report was accepted and the committee ‘continued. 


Frederic P. Stearns, -Past- President, Am. Soc. ©. E, Chairman 


of the ‘Special 1 Committee on the Valuation Public Utilities, pre- 


at 
a Progress of that. Committee. 


be 


See page 69. 


See page 175. 
T See page 176. 


— 
— 
— 
4 
— 
— e Detroit iver Tunnel,” 
= 
— 
© 
— 
— 
ina Distric 0. 
— represeming District No. 
— 
— 
— 
— 
— 
— 
— 


1 Special Committee to the Conditions of Employment of, 


and Compensation of, Civil Engineers, consisting of Alfred Noble, — 


the committee had not been pon 


The Secretary | ‘presented a a report the “Board 


reference toa proposed amendment to the Constitution, ‘dividing the 


territory occupied by the membership into thirteen geographical diss 


tricts, instead of the seven which are now prescribed.* at 


It was wetted seconded, and carried 


~ 


secon 
Meeting that a change as idle by he report read by the Secretary 
> desirable; that the Board, in reporting back such an amendment 
to the remove the restriction as to State and Territorial lines.” 


card a Direction, with request ‘that they p prepare 


The Secretary presented a letter E. Ww. ¢ 


4 offering t e fo wing ‘resolution : mt 


‘appoint a “committee | 

report at. the regular business meeting in March 1913, on 
possibility of securing suitable. engineering entertainments to. take 
the place of the reading of the formal papers for the ee 


yet 


nd upon an of the methods 


of . the presentation of ‘Papers before the So ciety.’ ae 
M 


0. offering the following resqju 


s of the Am. Institute | of Consulting Engineers, the Am 
‘Soe. of Mechanical Engineers, the Am. Institute of Electrical Engi 
wane and of any other ‘Engineering Society it deems proper to in 
clude, for the purpose of ascertaining if these Societies will join with 
us in appointing a joint Committee to draw up a plan for the establish- | 
ment and operation of an Exchange for the Marketing of Engineering 


ractice 
@ 
refer: 
back to the B 
at they- consider _a 
larke, M. Am. Soc. 
| 
= 


OF MEETINGS 


Services every sort. The Board of to be 


2 oo hi instructed to appoint the Committee from this Society as soon as any 
motion, duly , Mr. 


On motion, d 


: 


proposing 


_ American Society of Mechanical Engineers and published in Engineer- 


“That the proposed Code be printed as a letter ballot and 
3 mitted to the members of this Society, with the request that each 
member vote to accept or reject the Code article by article ; that where al 
submit a substitute in the form he dezives that article to take. 
Board of Direction shall then send out a ballot giving 
the Code as first proposed, and ‘also any suggested changes and addi- 


the of the Society.” 


to arrangements “made far ‘for the proposed 


‘Wilson, Am. Soe. E, , offered the following » m =. 


oh fee: “That the Board of Direction be and is hereby authorized to wad 


motion being duly seconded, was: 


Quimby, M. ‘Am. Soe. E, ‘offered following motion 
reference to the acoustics of the Auditorium: 
“That the Board of Diseetion “requested t to employ the 
eras talent that is available, and do something to.make it more satisfactory — 
the hearers in this room and to the Speakers also. 
The motion, being | du seeonded, was carried. 
Secretary presented the report of the: ‘Tellers appointed to 


- eanvass the Ballot for Officers for the « ensuing year. 


[Society Affairs. 

a 

follow cretary read another letter from Mr. 

— 

— 

— 

— 

— 

4 the votes cast shall be declared adopted. 

— then printed in the Proceedings — a: 

_ 

— is 

— 

— al Meetings.” 

— q 


ES OF MEETINGS Sue 


Georce F. Swam, 


4 


‘J. Watno 


James H. Epv 
Laowann Mercatr, Boston, Mass. 


‘Noble « condue ed 


the meeting briefly. 


SPECIAL MEETINGS FOR 


ua ary 17th, 1913.—T 
assion on “Road Construction Maintenance” was called to 
A. M.; President George F. Swain in the chair 3 Charles 
Wa rren. Hunt, Secretary ; and present, also, , 140 members and 


on The Secretary announced that A rt hur A Blanchard, M Am 


, would act as Secretary, 
absence of MeLoud, M. 


Pavements,” 


ston, , M. Am. Soc. C. The ‘topic was discussed further 
Sanford E. “Thompson, Ww. A. McIntyre, W. M. Kinney, Charles | Ww. 
Leavitt, Jr. r., H. -Thomes, MacGregor, James Owen, Philip 
P. ‘Sharples, L P. Sibley, C. W. Ross, R. W. Lesley, | Charles P. Price 
Wilson and Arthur H. . Blanchard 


H. Hepgss, Se: Swain, the President- 
Mr: Stearns and | 
INANCE. 
7 
= 
n 


January 17th, 1913.- 
order at 2.30 Pp. M.; Harold Parker, M. Am. Soc. ae E. in the chair; 


M. ‘E., who 1 was followed 
Mosers. L. Jam ames" Owen, W. Crosby, ‘Tilson, 


was Messrs. Daten 
Nelson i James Owen, Amos ‘Schaeffer, J. we Howard, 
Baker, C. E. Carter, Arthur H. Blanchard, an 
18th, 1913. —The third special meeting was to order 


W. W. . Crosby, M. Am. Soe. C. E., in n the chair; Arthur 


acting as present, also, 130 members| and 


: Francis P. Smith, M. eo . OC. E., introduced the fourth topic, 
for the of Bituminous Surfaces and Bitu- 


_minous Pavements.” The si subject. was discussed further by ‘Messrs. 


Blanchard, WwW. ‘HL Kershaw, 


_— 5th, 1913. _—The meeting was ¢ ca 


ice-President J. Waldo Smith in the Charles ‘Warren Hunt a 
ecretary ; and | present, also, 94 members and 13 guests. 
ee ‘Ther minutes of the meetings of December 18th, 1912, and January 
ame 1913, were approved as printed i in in Proceedings for January, 1913. - 
Groat, Assoc. M. Am. Soc. E., entitled 


was presented by the author 


: E. E. "Haskell, and Charles H. ‘Miller, and the paper was = 
—$ 


He enry B. ‘Drowne, Clifford Richardson, Carl Pelz, 


mntain ‘Statistical 


— 
— 
we 
— Hill, and A. M. Willcock. 
— who was to de Pulngny, M. Am. Soc. C.E, 
m on the third topic, 
— — 
— 
gee 
— 
— 
ulweiler, J. A. Johnston, J. 
Grosby, Filta n, J. W. Howard, % 
| . Brainard, and Pre 
— 
— 
— 
— 
— 4 
of Discharge Ourves,” 
— 


paper hy J ohn N. Brooks, Jun. Am ©. E, entitled 


of Ground- into Sewers,” was — by. title, but 


1 ociety, 
ary 19th, 1918, 


‘The Secretary announced ‘the election the following candidates on 
‘ebruary. 4th, 1918 


mae 


ity 


“Durre E, ‘Meridian, ‘Miss. 
oRD ‘Portland, Ore. 


Nicotay Knuprzon F OUGNER, Chit 


KEENE, Ir. R., 
ULTON Lane, Los Cal. 


‘Harow 


Sreep, Indianapolis, Ind 


Jent Grorce THORNE, Clinton, wa 


Frank ‘Hudson, 
ANTHONY F Retz, Brooks, 


diseussed_orally by Messrs JC. Hov: Stanit D 
— 
4 4 
J oun Tuomas, New York City 
Wakeman Wer, Elba, N.Y. 
GrorcE Cuester Brirton, Hemlock, N. Y. 
Josep: Auaustive Atoystus New York iy 
Ba MacFaruane Finury, Sioux City, Iowa 
Moore Epwarp Jounstonz, New York City 
Cotton Plant, Ark, 
Salt Lake City, Utah 
4 Alta, Canadas 


= 


Davinson | 


Cuest 
Harotp MacLean Lewis, Brooklyn, 

Maurice O’ Connor, New York City. 
JOHN Freprick Partrince, ‘Stanford University, Cal. 


Harry HERMAN Rochester, 


Witton JosepH Darrow, “New York City” 
Henry Roserts Beaver Falls, Pa. 


ERNEST Grorce MatHEson, _Coquition, C., Car 


| 


Frank GILLELEN, Los Angele, Cal. 


3 une Sth, died J anuary 1913, 


Gaston Hammon, elected” Member, 1868; 


elected Member, , Novem! er 7th, 1883; 


| 
— — 
— | — lc itl 
Paut Max Entenmann, Brookl; 
— ‘Rovat Syivester Wenster, Havana, 
— 
— | 
7 


a DE 


to of Prizes for the year ending J uly, 1912: 


Committee appointed ‘to recommend the award 
prizes to be made at the Annual | Meeting i in J snuary, 1913, the 
following nominations 


“For th 


No. 15 1210, ‘The Reinforced Con ete 
Bridge Across the Almendares River, Havana, Cuba.’ 
__ “For the Collingwood Prize ~~ J Juniors, , Paper N 


| 


~ 


by Wilson Sherman fedal to Pape Soe. C. E. 35 

; The Thomas Fitch Rowland Prize to Paper No. 1210, ; ei 

-Conerete Bridge Across. ‘the Almendares River, Havana, 

‘Engene Klapp and W. J. Douglas, Members, Am. Soe. 0. E 

_,__The Collingwood Prize for Juniors to Paper No. 1218 Oh 
forced. Concrete Stand-Pipe,” by W. WwW. ‘Clifford, Jun. Am. Soc. 


elected Associate Mem 
June 3d r, elected Associate Member, 
Endicott, Guy Secretary; and present, also, Mes the chair; Chas 
ad present, also, Messrs. Bush, C 
Thomson. omis, Macdonald, Ridgway, Snow larke, 
| __ A report = 
38 is di 1 ution, increas- 
ivided for the pu nto which the 
e officers, was adopt nomination and election of repr 
presentation to the A | 
+ The Detroit River 
adopted. and the recommendations of the 
and the prize ns of the Committee 
were a the Committee |} 
— | 
i 
= i 


1 Bnigineers ‘Throughout the was now complete, 
gentlemen appointed having accepted _such appointment, 
and that the ‘Committee i is. follows: : Alfred Noble, Chairman, 8. 
sie a V. Tudson, m, George W. Tillson, 


e proposal for the “appointment of a Special. 


Present: Practice on the Bearing Value of Soils for Founda- 


: va tions, and Report upon the Physical Characteristics of Soils in Their 
Relation to Engineering Structures,” which was referred to the Board 


ire: 


Direction by the Society, was considered, ‘and the 
re Hee ‘Ther payment of $10 000 on the mortgage debt of the reat as ‘goon 4 


The Pagers bonds, at a par value. of $1 000 each, was 
be added to Reserve Fund already 


of 3 14 Associate Members, 1 Associate, 

Ballots for were canvassed, resulting in the election 


Associate Members were transferred. to the grade of Member. 


January asth, 3-—The Board met, as required by the 

eas tution, at the House of the Society during the Annual Meeting, Janu- 

ary ry 15th, 1913, 1.05 M. 3 President Swain in the chair; Chas. 

Warren Hunt, Secretary ; and present, also, Messrs. ‘Bates, Bencel, 

Bush, Cain, Churchill, Clarke, Connor, Edwards, Endicott, Hodge, 


Leonard, Macdonald, Metealf, Ockerson, 


following Standing Commitee of ‘the e Boa ard were 


ia Committee: Lincoln Bush, George Clarke, Henz 

Publication Committee: ames H. Edwards, Robert Ridgway, 
Churchill, William Cain, , and Jonathan P. Snow. 
Library Committee : J Smith, D. — 


ie 


. 
“a 
— 
— 
— 
= 
= 
— 
— 
— 
— a 
— i 
— 
= 
a 
— 
— 
| 
a 
se | 
| 
— 
4 


bruary 4th, 1913. President Swain in ‘the Chas. 
nt Secretary; 


ndi icott, Hodge, ‘Ridgway, Smith, ‘Wallace. 


= It was: resolved. that no employee of | the Society be permitted to 
accept fees or gratuities, and that a notice to this effect be conspicuously E 
posted in the Society House. : us 


Tt was resolved that all Reports of Special Committees intende 


for presentation to the Society at either of the two General Business 


advance of their presentation for anal 


following Special Committee to Codify resent 
the! Bearing Value of Soils for F oundations, ‘and report upon the 
Physical Characteristics of Soils, i in their relation to Engineering Struc- | 
tures, was appointed : Robert A. Cummings, Edward C. Shankland, 
Edwin Duryea, Jr., J ames ©. M m, Walter J. Douglas, Samuel T 


4 Wagner, and Frank M. Kerr 


4 fee Committee of five members of the Board + was appointed to _ 
4 sider and report upon an improvement of the methods « of the pre 


tion of papers read before this 


Committee was appointed to draw up to the Con- 
stitution covering the proposed re- districting of the Society, on the 
/ indicated by the ‘report of the Board ‘to the Annual Meeting, s 


Messrs. Charles Marx, ‘William A. Cattell, 


and Secretary of the the represenitatives of this Society on 
a General Committee which is | to have entire ree of the organiza- 


Ballots for membership \ were canvassed, resulting in th 

he 5 Members, 23 Associate Members, and 14 Juniors, and the transfer 


rade of Associate Member, and1J unior 


= 
erred. to t 


ss transacted. 


| 
Warren 
Aig 
published in Proceedings in 
— 
— 
Arthur L. Adams, 
gress to be held in i i 
a ld in connection with the Panama-Pacific Exposition in 
Eight Associate Members were transf a 
4 Applications were considered and other routine busine 


A. Ockereon, 


and present, 
will please ‘come to order 
Sixtieth Annual Moting of ‘the American Society. of Civil Engi- 
ballot for officers ¥ was closed at nine o ‘clock. ‘and 


“The thing i in order i is the of Board of Direction 

oa The Secretary presented the Report of the Board of ae 
THE _PREsIDENT.— —If there are no objections, the report t of the 
Board will be received and printed. There appear to be no 


there are no report of the al 


: 
5 osePH M. Knap, oan. —Mr. "President and q 


wae gentlemen, there is very little left for the Treasurer after the very : 
a full reports of the Secretary and the Board of Direction, but the Con- 
a stitution requires that the Treasurer shall make a report at the end . 
of the year, wi which is as follows: 
The Treasurer re read his report.§ 
hig , my last as Treasurer of the American Society y 
of Engineers, I may be pardoned 1 for elaborating the formal 
report by showing the steady and rapid increase in our cash, available 
assets, and cash investments, from the year 1900 to the present time. 


December 31st, 1900, the balance sheet showed : as follows: 


‘Building and lots” cont). $191 730.26 


#205 032. 


03 


* See Proceedings, Am. Soc. C. E., Vol. XX XIX, p. 10 (January, 1918). 
+See Proceedings, Am. Soc. C. E., Vol. XX XIX, p. 18 (January, 1913). 
See Proceedings, Am. Soc. C. E., Vol. XX XIX, p. 17 (January, 1918). 

§ See Proceedings, Am. ‘Soc. E., Vol. XXXIX, Pp. 1018). 


. 
nal 


68 OF THE ANNUAL MEETING ociety Affairs, 
REPORT IN FULL OF THE SIXTIETH ANNUAL q 
— JANUARY 15TH AND 16TH, 1913. 
Wednesday, January 15th, 1913 (10 A. M.)—John 
| 
Meeting 
“Appomnte 
— 
Report of t 
Mumm «Reportotihe ‘The Secretary presented his Reportt of receipts and disbursements 
— the financial 
— 
4 
— 
— 
— 
— 
— 


“preciation or depreciation of. any estate or property. 
December 3lst, 1912, the corresponding items were: 
Lots (cost)... 
Invested in. bonds. . 
Due from members, ete... 


Cash on hand... 


906 55 
115 000. 00 


j is the amount of cash and on ‘hand but any 
account of a any appreciation in the value of the property. is the 
amount actually earned, I might say, or saved during tk the twelve years, 
without taking into account the enhanced value of our r property, which, 


; _“ the report of the Board of Direction shows, has oe great. — 


‘same rate ‘of p ‘progress during the current year, the of 0 “our r bonded 


can be paid, ‘cash balance in hand, the “present 
Whether that would be the best policy - will be for the incoming ‘Board 
: to decide, but it would be indeed a great satisfaction for the Society 


to feel that all debts: | been paid and an new 


Presivent. —Gentlemen, you have the report. the 
= Treasurer: ‘Tf there are no objections, it will be received and printed eee 
The next in order is the report on the award of prizes. 

4 

2 = AWARD oF PRIZES FOR THE YEAR ENDING 

commend the Award 0 Prizes con- 

the Board, in accordance with the Constitution, has awarded the prizes 
in accordance with the recommendations | of Comm ittee as follows: 

q The Norman Medal. —Paper No. 1219, “The Detroit 

2 Wilson Sherman Kinnear, M. Am. Soe. ©. 


0587.70 
q 57 44195 
10 
| 
4 
y mortgage of $115 000 which: or 
e, or already has been, reduced = 
1 
— 
d of if 


‘the ives, Havana, Cuba?” t by 
Eugene ‘Klapp and W. J. ‘Douglas, Members, Am. Soc. C. E. 


The Collingwood Prize for Juniors.—Paper No. 
‘Stand-Pipe,” by W. W. ‘Clifford, Jun. Am. Soe 
order of the Board of Direction, 


ey 


Tae Sroretary. —I beg leave to > report : a of the final sugges: 


a tions from ‘members in the several districts” expressing» their 


Ree for the member of the Nominating Committee to be appointed from 


of received, 379, 


it 


H. ‘Wooparp. . 


7 
Tue Present. —Gentlemen, you | have heard 


declared member of the from District No. 


Preswent.- —It is moved and seconded that WwW. 


As ‘many as sare in 


seived, 169, as follows 


E. 
W. Jr 
DENNIS...... 


— 
— 
4 
= 
— 
— 4 
— G. W. Ti1son, 
— 
— “will signify it by saying “aye”; se 
— that will signify it | ne 


Cm 


Presipen t—What i is your pleasure, gentlemen? 


“Memper.—Mr. President, I move that Charles’ = Main , having 


yeceived the largest number | of votes, be. made the member for District 
PRESIDENT. —It is and seconded th 
be selected a as member the Nominating Committee from District 
te As many as are in favor of that = signify | it by saying as 
no”. It is so ordere pe “3 


ceived, 202, as follows: 
me 


SHERRERD 


as. Am. Soc. ©. E- 
A. Fisher, having received the highest number ting votes f for 


a that district. 


3 THE PRESIDENT.— 


declared t the member of the Ccaniaittes for District No. 3. 
Bae many as are in favor of that will : signify by saying “aye”; #. 
Camied 
. te Secretary. —District No. 

KHUEN... bes 

Frank Svutrton. 
Ricwarp L. Humpurey....... 


_N. P. Lewis, M. Am. Soo. 0. E—Mr. President; mene thet 


THe ‘PresIDENT. —Gentlemen, it has been moved and seconded. that 
tichard Khuen i declared “member of Nominating 


| 
— 
4 
a 
A 
a 
ae 
4 
— 
€. 
— 


by 


B. Berry...... 4 


Mr. President, I move that J. B. Berry, 
> ale received the highest number of votes, be declared the nominee © 


4 


Tue President. —It has that J. Berry 


a” selected as member of the Nominating Committee for District No. 5. 7 


many as are in favor by saying “aye”; contrary, “no”. I 
THE SECRETARY- —District (6: Total number suggestions 
received, 180, as follows: 
M. 
Cuartes C. 


x 


i 


THe PRESIDENT. —it is ‘moved and seconded that Frank M. Kerr be 


declared member cof the: Nominating Comm ittee for District No. 


*Mr. 


— 
ia 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— i 
— 
— 
— 
— 
| 
— 
| 
| 
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for 


Lew 
f 


< 
Tae Sroretary.— 


Sin. 
J. D. 


Lirpincorr.... 


‘Cuartes D. 


Emery OLIVER. . 
Ww. J. Roperts. 


THE PRESIDENT. —Gentlemen, ‘William ‘Mulholland apparently 
received the largest. number of votes. . 


District No. 7 ‘signify by ‘aye 


Report 
« eed and Reinforced Concrete. a paper is too long to read in detail. Cominittes on : 

Me I shall ask some member of that Committee to state to the Society the Reinforced 

Ricuarp L. Humpurey, M. Ax. Soc. ©. E.—Mr. President, the 

of the Committee since its last report of January, 1909, is best abe 

oe. pressed in the paragraphs of the report which I will read.* ‘all aaa 


J. P. Snow, M. Am. Soc. C. E—I move, Mr. F 


(Duly seconded.) 
‘made be r pone Sarg ‘and the Committee 
are in favor ¢ of motion “aye” 
The next in order i re 
FrrzGera.p, AM. Presi Education. 
dent, I have a report, signed and in proper form, 
laid aside and came. and left behind me. It only shows what 
_markable- things a man can do; but, on the other hand, perhaps it is 
as well, Mr. Presider nt, that that. is the. case, because almost all 


formal reports are more or less colorless. There is. very. little warmth 


February, 1913.) REPORT OF THE ANNUAL ¥ 

ons 
a 

4 

; 

os 
4 

7 

; 

ern, 
of 
| 
tbe 
6. 
| 

— 
— 


_ Committee on 


af 


2 
ip 


24, 


__ Report of _ in them; and perhaps I can ¢ 
ineering | the Committee has done. et, 


funds, we could not undertake the thing with force. We could 


su 
get ‘caught by the enemy. % It is just the same as with a fortress, the — 
bigger: the fortress the more you have to attack it from all sides and 


a8 question of time. — Since our last “meeting, since - I ‘made my last 
a ‘report, ‘Dr. Pritchett has been very” ill for “nearly a year, has been 


have worked in connection with a 


‘REPORT. oF THE ANNUAL MEER MEETING 


[Society Affaire 


what 


the last meeting, or the ‘meeting | before, I think I you 
‘some diagrams that we had made in regard to the studies pursued in H 
the different colleges and technical schools of, the country. After the 
Committee had dipped into that subject for about two years they 

ae made up their minds that it was a thing that we should have a large 
appropriation to continue properly; and the American Society of Civil 

Engineers at time being rather poor, and with no available 


Now, suppose there is no bigger subject to Tun | up against than 


engineering education, and you know when you run up against a big 


bject_ it takes a lot of time, and you have to be very careful not to 


the longer it takes. - The great thing, Mr. President, seems to be not — 
make ke any mistakes, and it was a rich field for pitfalls, 


n, erally endowed 


which is lib 


forty thousand or whatever amount it ‘may cost. to do 


in good form and properly, and it has agreed to do it. It is simply 


away in California, and nothing could be done. Now, I should like 

to say, for the information of those who do not know about our Com- 
mittee on Engineering Education, and I say this because I have 
heard that some people think we have ‘not done any work, but a 
think they are the people who have not done much work themselves 
in this direction, that we have done a good deal of work, and we 
have collected a good many data. 


arge committee, and I should like to read ‘the ‘names of com- 

mittee, , if we have a ve a little 1 time. : - Before beginning, I want to say chat 

during the last year. year we have lost one of the most valuable members — 
of our Committee by the death of Major M. Harrod, | of New 
Orleans, and I need not say a single word in regard to: that lamentable 
occurrence. | do not think t the American Society of ‘Civil Engineers 
ever had a warmer friend or a finer engineer than Mr. Harrod. . Per 
-sonally, relied good deal on his Judgment and his great interest. 


On ‘this subject of ‘Engineering Education he wrote ‘me letters, 


| 
— 
| 
{ 
| 
— 
| 
Aly 
| 
q 
: 
— 
= 
— 
— 
— 
— | 
— 
| 
. 
— 


q 
«Wit 


representing the American Society of Civil Mes 


Sheldon, of the Polytechnic of Brooklyn; from: the 
4 American Chemical Society, Mr. Clifford Richardson, of New Yor 


Professor Talbot, of the: Massachusetts Institute of Technology ; 


‘from the Mining Engineers, Dr. Henry M. Howe, of New York, and Dr. — 
John “Hays Hammond, also” of New York. came Dean James rp 
W. hite, of ‘Urbana, Ill, Professor Crandall, of Ithaca, N. Y. 
Professor D.C. ackson, of th the Massachusetts Institute of Technology, 
and Dr. ‘Henry S. Pritchett, “of the Carnegie Foundation, and he was 
the last addition to the Committee. ‘ 
q Now, gentlemen, I do know that “the itself | 
carry the work any further than it has done. think that our useful- 
ness, after having brought about the appropriation of the necessary a 
funds by the Carnegie Institute to carry on this work—and it will 
_ probably take three or four 3 years to finish it, and they are willing ee 
t spend a | liberal sum of money—I think our work is practically ended. oe 


At the same time, it is very necessary, perhaps, and I for one shall a. as 


committee. I do not know whether to : recommend the continuance of = 


: ontinue to work in t this direction, even ‘if a am not a member of a 
the” Committee, or that ‘it be discharged, but I should think that it. “9 Shi, 


might be continued | for a year t to enable Professor Mead and Mr . Bates» 


2 to aid in giving any advice as to the aa ais: be taken in the future. 
you very much.* 


PRESIDENT.—It seems: to me is impor ‘tant 
this Committee should be wniineal. to give direction to the work that 
Professor Pritchett proposes to do, and, if there are no objections, the 


report will be received and the Committee continued. 

_ The next order is the report of the Special Committee on’ Steel 
Columns and Struts, Austin Chairman. 
P al Commi and Struts, 
on Steel Columns and Str 


THE PRESIDENT. —Gentlemen, you have hea ds the rogress_ Report 
of the Special Committee on Steel Columns and Struts, and - the same 
a action will be taken in this case. The report will be received and the 


a Committee continued : he next | in order i As the report of the Special 
Committee on Bitu 


Crosby, hairman. 


The Progress Report of the Special Committ n Engineering Education, received : 
‘ is ‘printed on page 169 r 


it 
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Report of A presented 
ommi on 
“Bituminous on Bituminous Materials £ for Road Construction.* 


Materials THE PRESIDENT. —Gentlemen, if there are no objections, the Progress 


Report of the Special ‘Committee on Bituminous Materials for 
Construction will be received and the Committee continued. 


‘The next in order is the Progress Report of the Special 


Public On Public Utilities, Mr. Frederic P. ‘Stearns, 


VALUATION oF PUBLIC UTILITIES. 


‘The « effort has been made get in touch with the work of the 
Poni public service | commissions and to obtain copies of of their reports. ts. 


good beginning» has been made in the study of and report upon 


underlying the art of “utility 


“received a and the Committee continued. ~The next in order 
ports from the B Board of Direction. 


Special mel, Tue SECRETARY. —I have to report, Mr. Presiden nt, that the Renrd 


Siedaneen' of Direction has appointed a Special Committee to Investigate the 


of Employment of, and Compensation ‘of, Civil Engineers 


of Civil throughout the country, 1 in accordance with the action of the 


Alfred. Noble, ‘Chairman, , 8. F. Deyo, “Dugald C. 
Jackson, William V. J udson, George. Ww. Tillson, Loweth, and 


> 
ag Special ‘I also have to report that the Boa oa of Direction | has decided to 


appoint a Special Committee of seven to Practice on 


Bearing Value of Soils for Foundations, et 


: 


¢ 
fe — 
2 
| 
to FOrmulace trincipies and Methods tor the V¢ 
— pads and other Public Utilities is pleased to be abl 
As arerut search has been made in the Library of the Society 
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Directaon on 


ticable, an equal number of members, 
It has always” b 
that each (of them: should be in any sense local. In Districts 
as now laid out, for instance, , West. Virginia, Arizona, and New Mexico, rah 
_ are in the same District; Kentucky and North Dakota are in the same 
District; Colorado and “Washington are in the same District, 
District No. 2 takes in the whole of the Dominion of Canada and the Blac 
New England States, together with Europe and Africa. 


As the membership increases it becomes occasionally ne 
“under the Constitution, i in order that the Districts shall be arranged 
§ ‘as nearly as practicable” with the same number of members in each, 
Sto, make a re- districting, and during the past six months the Board — 
4 has been endeavoring to do this. The result has not been particu- 


.: larly satisfactory, geographically, the only gain over the present division 


pe ey in 1 the best | plan that has been worked out, Indians, North 
_ Carolina, ‘ Florida, Texas, and New Mexico, are all i in the ne same District. 
Illinois is” in the District with Idaho a and Montana, and New York 
State is in the ‘same “District with Minnesota. The second District 
a is s practically as it is at the present time, containing the a 
Canada, the New England States, and Europe. 
” It has s been suggested that the representative character of the mem- 
of the Board of ‘Direction could be better maintained if the 
territory outside of the Resident District was ‘divided twelve 
4 instead of six Districts as at present, making thirteen Districts in all. 


The number of Directors would in this case not be changed, and each — 
of the twelve ‘Districts would have times” one Director, the 


from each of Geographical Districts on the Nominating 
representative would be elected from each (except from District 

No. 1), so that. the ‘Nominating would be made u 1] p of two 
_ representatives of District No. 1, 


i 
the present membership of the Society, there a are about 1 400 
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into twelve Districts there would be at the present time about 450 


the Districts. It i is believe sub 4 
e that a sub-division into twelve 4 
on ‘Districts can worked out t on ‘State and Territorial lines, which 
Geographical would ‘not only be more representative of certain sections of the s 
- country, but would also be m much ‘more permanent than is possible with . 
‘It is not possible make this change except an amendment to 

the Constitution, and ‘the Board recommends | to the Annual Meeting 
the whole matter be taken up for discussion. 

Under the Constitution, proposed amendments must be re uced 
writing, signed by not less than five Corporate Members, and be 


‘presented to the ‘Secretary not less than: sixty days previous to the 


Annual Convention. Such_ amendments are sent by letter to 


all Corporate. Members of the Society at least twenty-five days" previous. 
the Annual Convention, and : are in order for discussion at the Busi- 


ness Meeting held during the Annual Convention. fe hey may be amended — 
in any manner pertinent to the original amendment by a majority vote 
> of the Business Meeting, and if so amended shall be voted upon later 
by letter- ‘ballot ; if not so. amended, they shal] be voted upon by letter- 


If this course - is taken in this matter, and an amendment t to the 


Constitution covering this. ‘suggested change adopted, it will go 
effect November 1st, 1918, in n ample time for a change of the Dis- | 


The "changes to be made are simple, and are as 


Section 1, ¥ Ww 


second line, strike out the per and 


7 


= out the first paragraph Sig and substitute 


with the seven over, two members District No. 
x or and one from each of the remaining twelve districts; and these = 


five living Past-Presidents of the Society, shall be a Com- 
mittee to nominate officers. for the Society. 
a an Strike out the word “and” in the 15th line of the third paragraph 
Section 2, and after the add 8, 9, 10, 11, 12, and 13.” 
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of t the Board of Direction, 
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THE —Gentlemen, the recommendation of the Board in Discussion 


‘regard to districts i is before you. i is your pleasure? a 
THE SEcRETARY.— President, I might say that ‘the intention of 
q the Board, in bringing this matter before the Annual Meeting, was 

to get an expression of opinion, if possible, and to have some discussion — 

of this suggested change, before it is placed | before the Society i in the — 


form of an Amendment to the Constitution. In this way, the opinions 
come before all the members i in 1 the 


PRESIDENT.— —Gentlemen, you the motion need 
wae As many as are in favor of the motion signify it pas 
; contrary, ‘no” 


and I think that that should be. done. 
move that that motion be reconsidered 


R. L. Humpurey.—\ 


THE PRESIDENT. —I: suppose we on with the ‘discussion, if ‘the: 


gentlemen do not it, further 


ceremony. 


r-ballot Why 


‘cannot this meeting ‘such an amendment to ballo and have it 


—Such action would not be constitutional. 
Mr. R. L. Humpurey.—Mr. President, I submit that if this onene ma 
_ Meeting should order this sent out unanimously, it would be perfectly 


THE ‘cannot go out through letter-ballot until it has 
‘presented to the Annual Meeting ; as understand it, the object 


pi presenting it here is is for the purpose of getting an expression of 

opinion” from this 1 meeting, and the expression that we give here will 
go out to all the members of the Society, sO that they can act intelli- Sg? 

. Witson, M. Am. Soc. ©. E.—Mr. President, I think I see the 

point that Mr. Humphrey intended to raise when he made his inquiry. BA: 

I realize, as the Secretary states, that it would be e unconstitutional to 

send this amendment out to letter-ballot at this time; but, for the ae 

pose of getting a little discussion here, which it it ‘seems the Board would ae 
like to have, ae it seems, s doubtful that you will get much, bec 

t 
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REPORT oF THE ANNUAL MEETING 

make this suggestion: The next ection; as 


Districts y is the in writing, by five members, of an 


ss " amendment to the Constitution, and I make the inquiry as to whether 


, SS x ence or not, for the sake | of debate here at this well attended meeting, five ‘ 


members might not get on their feet and say, will ; sign such a reso- 
lution | as has just been presented.” «Tf that would meet the wishes of 
es... Society and the President in the matter of opening the debate and i 


- pas starting the ball ll rolling, I may say it will give me great pleasure to 1 sign 
such a resolution as has been offered. 


G. S. President, I fully the senti- 


ie ments of the Board of Direction in Proposing: _these amendments, or 
this amendment; - and, as far | as it: goes, it aie" right, but it does n not 
go far enough. — Dividing s six districts in two and making twelve i in- 
has" stead of : six, will not increase the number of members of the Board. of 


Direction in attendance upon its ‘meetings. 


oe a This Society has gotten so large 3 now, we are reaching all over the - 


Fatty 


world, and those who ¢ are on the outskirts, on the Pacific Coast, even 
in the Mississippi | Valley, nevertheless : feel ‘somehow or other that they 
not have enough to say about the running of want to tell: 
+ _them—and Iam one 0 of that group, because I I belong out in the central. a 
“aig portion of ‘the country—that they have as I much to say , about the run- 
g of it as ‘they are willing to take upon themselves. 
_ The reason the Pacific Slope does not run the American Society of 
: Civil Engineers is because it does not get around here and do it; and 
the reason the Southern States do not run it is the same; and the 
reason that the Central States do 1 not run it is the same; ; and the reason 
that the members here in New York and a few N ew England 


else around to do it, and the Society has to be run. 


ay 


ce: Now, I hear more or > less sometimes from my friends in the out- 7 
~ 


lying ‘districts that ‘this, ‘that, , and the other fellow is running “the 
ae American Society of Civil Engineers. All I have to ‘say to you who 
a are complaining i is, “get busy and run it yourselves”. What we want 
here is not more representation or more diversified representation, but 
something that will get the fellows who are ‘supposed t to represent the 
pe business of this Society down here to do business, and I think that 
this Society is big enough and strong enough and wealthy enough to 
make it an object for each . member of ‘the Board of Direction to get 2... 
here and do the business of the Society. 4 
while I am in favor of this amendment as far as 
Bet think that the Board of Direction or some specially constituted com- : 


mittee of this Society y should take into consideration 
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ence, e, and that. is at Board meeting that. ond of 
here’ there have been members f from Boston and from Roanoke and from 


Chicago, and “various sections of the country, ‘and there is no ‘reason, 
as far as the authority of the Board i is concerned, why the rest of the Pasi 
"members of the Board should not have been present. 
P. Lewis.—Mr. President, it seems to me the thing 
we are in is how these n new men will affect the mem- 
bership of the Nominating Committee. That Nominating Committee, 
o 3 believe, consists of nineteen, four members elected from each district, Dae 
and five past- presidents. ‘Under the present system, every year there 
4 . are eight of the nineteen new members elected to the Committee, not a 


quite: a majority. Under the new system there would be fourteen “ 


the nineteen new members elected every ‘year, if 1 understand it. 
THE SecreTary.—I am afraid you do not understand 


N. P. Lewis —Twelvet 
N. ‘Laws. —Twelve new members from each of the twelve 


Mr. N. P. Lewss.- —As the “report 0 of the Board 


— 


— 


4 Direction, it was that there be twelve districts outside of District No. = 
; with one member elected from each of those districts each year. F< ee 


THE SnoreTary. _—One member from six of the districts to be 


‘ 


‘Mr. N. P. Lewis — —Every 2 mat 


an the year ‘thereafter. 


Me. 


same as ‘they at are at 


Mr. N. P. Lewis. —It is true that it is an eniiteiin difficult thing, 
cand would likely be more difficult to I have members of twelve ae. 
districts rounded ‘up at the meeting of the Nominating Committee. _ he, 


This may not be germane to this particular amendment that has been — 
- proposed, but it might be possible, and it seems to me not unfair, to 


have the meeting of 1 the Nominating Committee held in the different 


districts, provided—and I think this i is only fair—provided that the 
expenses 6 of the members of the Nominating oe be paid for 
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RT oF THE ‘ANNUAL MEETING Affairs. 


Discussion on attendance at t that meeting. believe there is a 

| Districts’ vision for that at the present time. 

you want to get local color, local atmosphere, let us_ 


meetings of the Nominating Committee held in different districts i in 


"successive: years. It ‘proper _ that there e should be some sort of 


a8 certain number of holdovers ‘unquestionably every I cannot q 
believe that twelve districts, outside of. the home district, wor ‘would 
. add interest to the meetings of the Committee, and if the meetings of 
the Committee could perhaps alternate every second year | in the home 
district, and in other years in the various other districts in rotation, 
ER would infuse a little more interest and life into wscin ttc of the 
Seaman, Soc. C. E. —Mr. President, connection 
the suggestion that the expenses of the Nominating Committee 
paid for their attendance on the meetings, I believe that there is, 
ae there has been, no provision by which their expenses are 2 paid except a 
bys special action of the | Board of Direction. I understand that for 
ae years past it has been found advisable to pay the expenses of directors: 3 
ca who are willing to} give their time to come to New Y ork City to help: 

“manage the Society, but there has been no provision which the 
eae Nominating Committee, which is the father of the Board of Direction, 
pes ve has its expenses paid. There are a number of men who went from the 
Fast to Seattle last summer, with no such provision. They paid their 
‘own expenses, and they gave their own time, and some of them had 


—— little time to give. I know of one individual who went from 


— to Seattle and spent half a Se there to do his work, and 


There was a motion put in the at Seattle that their 
expenses be paid, the same as those of the members of the Board are : ¥ 
4 paid. I would like to ask, on behalf of the membership of the Society, - 
what. has been done by the Board to that motion, if those- = 


SEcretary. —Mr. President, the Board of Direction considered’ 


a the resolution that was adopted at the Annual Convention in Seattle, : 
and adopted a resolution to pay mileage to the members of the- 


Nominating Committee at any one 1 


meeting that | they should decide- 

upon, whether | it should be at the place of holding the Annual Con- 

vention or at ‘some other point which would be more convenient | for: 
them; and that will be done in the 
an Mr. H. B. Sraman.— —-Was it done for those. who went to Seattle? 

B. Seaman.- —There ; you. have the situation, gentlemen. We- 

a modification of Constitution proposed by which “ten: 
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th 
perpetuating body, because no men would ever be. got together across 


any ten of that committee ‘attending “the ‘meeting. It ‘could 
all be done by correspondence, but the provision of the Constitution 
that they must attend. If they do not attend, it would to 
the Board of Direction, ‘ont they would become a self- perpetuating 
body, and it was understood by | the Society that that would be attended 
to by the Board itself. ay think the key to this situation is to nominate — 
a Nominating Committee which can nominate and be ready to a 
- Mr. R. L. Humpurey.—Mr. President, in District No. 4, we have 
Maryland and. ‘Washington and the District of Columbia, Delaware, 
Pennsylvania, and Ohio. Now, the vicinity of Pennsylvania 


. who live in the southern end of Virginia and do their business in that 
particular” section want to vote in that section, ‘District No. 
think the districts should be fixed with some idea as to the. ‘centers 
a population in the districts selected. oF think that District No. 4 should 
the State of Penneylvania and all of New Jersey which 


a matter in 1 which 


te get a of the ‘Nominating 


it seems to me that the at dividing the districts. into 


3 ne consideration, but our last. “amendment. to the Constitution pre- 
eluded the dividing up of a State. agree with Mr. Humphrey that 
_ that ought to be borne in mind, because in making these districts the | yap 
Be: ominent cities are the points to be considered with their contiguous 


“territories. Philadelphia and Pittsburgh are in the same State, and 
it is a big | one, and in order to make: a good distribution, we need to 


State lines; understand the read by the 
= “it simply states that it is thought that such a division « can b 
made. “It does not preclude the dividing of a State. 
think that the last amendment to the Constitution should be 
somehow abrogated by amendment, that State can divided. 
There i is no particular difficulty i in doing it, because very frequently 
we find that in the central portion ofa a State, like New York or Penn- SNe 


there are are very fe 
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_ Discussion on on could any rawn which would make much better wor much ; 


Districts 


(continued). THE want to say one word. ‘The not 


‘certain: centers in each of the 

M. Am. Soc. C. E.—Mr. provision for 
inereasing the number of districts for the Nominating ‘Committee 


— me as being a good one, but the other } provision that | a | director 


directors from these away districts in this way increase 
the difficulty of getting a general attendance at the meetings” of the 
Board of Direction. It seems to me that this part of the proposal _ 
should be considered further before being put on as a change in the | 
9 Constitution, unless i in some way the number of meetings of the Board | 
eould be reduced from monthly meetings to say quarterly meetings, 
ie in which case greater efforts could be made than at present. ae ae 
James Burven, M. Am. Soc. C. —The membership of the Society 
is 80 great that it seems to me it might be well, ‘not only to increase | . 
% the number of districts, but to'increase the number of men represent- 
ing» those districts. Would it not be well to increase the number o! of 
districts ‘and leave its membership at two members as it is now? 
Mr. H. M. _ WiLson. —Mr. President, the suggestion n of the last speaker, 


> which note meets with some favor, opens up, even further than 


the agree with Mr. Williams; I should go farther 
late in an endeavor to have the m meetings of the Society well attended; — 
and I have cast ‘rather a longing eye on the growing ‘annual surplus: 
of $30 000. feel hungry, for one thing, physically hungry, because 
a understand that a resolution which was referred to the ‘Board last 
Se suggesting that an effort be made to entertain us with luncheon — 

so that we could come here and discuss these matters 
presume that 
applause is not caused by agreement what I was the 
opinion of a member of the Board of Direction, that it would be 
"undignified for us to eat our luncheon here in this manner without 
cost. Therefore, I should be glad for one, to use some of the surplus 
for other purposes than furnishing luncheon, provided the members of 


the Board Direction us to. pay for the luncheon 


penses of the Board of Direetion, when they 
a attend the peeaner 1 Meetings, but to pay them salaries as in some cor- 
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porations? Isn ot the b 

making that si su 


debating this as to or we should so increase 


membership of. the Board of Direction as to make it prohibitive that 
we pay them m any compensation for attendance, and perhaps ‘even pro- 
— hibitive that we even go so far as to pay traveling expenses for them — poet 


and for the members of the Nominating Committee. 


—Mr. President and gentlemen of the Society, 


think that a more important ar and interesting question is whether this 

the country into geographical districts, might ‘not q 
abandoned altogether. Aside from one two small items of the 


language proposed, doubt if in the actual Practice of administering 
4 the affairs of this Society, this question of geographical location a iy 
a in any important way. It may be remarked t that our Society «ae 

am correctly informed, ‘the only large engineering or ‘technical 


has been found practicable and satisfactory to. the o 

societies to do without such a a geographical division. It seems to me 
the question 1 might be ‘profitably considered here, whether 
Society might at do away entirely with that whole provision and all 

consequences and difficulties and complications that attach to it. 

however it is maintained, it seems to me { that, with regard 


it is not necessary, ‘the Constitution or 


4 am that, Mr. President, that Directors elected must be 
THE Srcretary.—At the time of , the Constitution 


says he must be resident there, , and if elected me continues to represent 


Me S. WuHinery. ‘may move ‘may a 
resident of that district. Now, why would it not be practicable and 
satisfactory to adopt practically the same idea that they pursue in 
‘Parliament England? District No. 1, which is scattered, could 


take i in members eater New York to » attend all the oe 4 
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rantageously ‘and as by a of directors ‘elected 
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Discussion on within reasonable of | York City, as under 
ao ag system; but I think the main question that should be considered is 
 ppacaaaaa - whether it would not be wise to dispense ex entirely with this system of 
EW. Stern, M. Am. Soc. C. E.—Mr. should like 
say a word on this question i in relation to the method we now have 
oof appointing the Nom: ; Committee. Inasmuch as the Nominat- 
ee ing Committee is probably the most important body which has to do 
ela this organization, inasmuch as it nominates the Board of Direc- 
~ tion, I do believe that the policy or the system of having the Nominat- 
ae ing Committee elected by informal ballot, in the manner at the present 
a ache time in use, is not one which would get probably the best results. I 
a ae: ‘believe that, inasmuch as the members of the Board of Direction are 
elected by the ‘Australian: ballot system, that the Nominating 
- mittee should likewise be elected by the Australian | ballot system. _ see 
nominate these men, give them tremendous powers, and they 
_ nominate a Board of Direction, which in turn is elected by the 
walla system, but on very few occasions has the recom- 
& ES mendation of this Nominating Committee ever been changed in the 
final balloting. _ We could really logically have an informal ‘ballot = 


the recommendation of Nominating Committee rather than an 


the in regard to the proposed amendment, and 
crake we are not discussing the methods of selecting the Nominating Com- 


: Be 2 ‘mittee, or things of that sort. . The discussion has been rather rambling. 
W. ‘STERN. With all due deference to your opinion, , Mr. 


aa _ President, it seems to me - that it has a bearing on the whole situation, 


ae the subdivision, and so on. However, I defer to your judgment a 4 


R. L. ‘Humpnrey. order to get a motion before the meet-— 
_ ing, I should like to move, Mr. President, that it is the sense of this 


"meeting that such a change as outlined by the report read by the Secre- 
tary is desirable, that the Board, in reporting back such an amendment 


to the Society, remove the restrictions as to State and Territorial lines. 
_ THE Presibent.—Gentlemen, you have heard the motion. | All in 


_ ‘favor signify by saying “aye” ; contrary, “no” : The ayes: seem to have 


'W. Tutson.—Mr. President, i is the original motion before 
the meeting? a seems to me, from the discussion we have had, that 


is no “question at all about adopting the the Board in 


vhich 


_ as involving the methods of election of the Board of Direction and — 


rig 
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Id make certain sugg 


a, by the Board or by the committee, whichever i is seen fit. 
- seems to me, first, that we need to act upon the recommendation of So 
R. L. Humpnrey. —Mr. President, I think motion offered 
by myself ‘eovered that. _ It approved the suggestion and reported back ak 
the amendment that the restrictions should be removed. 
SECRETARY.— —Mr. President, an amendment to the Constitu- 
a may be proposed by any five members of the Society. The object 

of the Board, in making this report to this Annual Meeting, ‘was i 

have a discussion order that the ideas of the-members here could 
be gotten. Now, I think the Board does not need any further instruc: 
_tions | ‘about the matter, , unless this meeting wants” to pass: resolution 
that it does not approve of any part of this proposition. The sugges- 
tion that was ‘made about the removal of the State and Territorial 


lines is certainly a very good one. That, as far as I have heard mene 


abe ut ‘the only suggestion that has been made for a change. 


with the question of geographical distribution, 


move that it be the sense of this meeting that the provision for the | 


“geo ographica 1 distribution of | members and every other item of ‘the 


eographica 
Constitution which looks 1 to geographical distribution be changed 


of the recommendation of the Board. 
‘understood 3 your decision to be that other was 
THE PRESIDENT. —There is no motion. 


A Meer. second the motion, 


ite that motion 


and to that matter be abolished. 
Tue Present. '.—Gentlemen, a1 are you ready for the question? 
Mr. S. WituiaMs.— I believe that Mr. Humphrey’s motion was 
seconded. Was it ruled out of order by the 
Tue Presivent. —No; it was passed, carried. 
Mr. G. W. —M r. President, just f 
like to know what became my ‘motion? 
Preswent.—Your original motion was carried, but there was 
request afterward that the subject be ‘discussed, and I was very 


to have it discussed ; and Mr. Humphrey's motion, as “under- 
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‘REPORT OF THE ANNUAL “MEETING > 
ith yours. Now, : 


‘Me. A. does the passage of 
tion carry with ‘it the approval: of 1 this body applicable the geo- 

; graphical distribution ? if so, I hope it will not be carried. It is one 

3 of the best things connected with the government of the Society. im 
has carried weight with the members away from the City of New 
York more than anything connected with the ‘Society. Tt 


stated here that other National Societies do not have it. . My informa- 
tion is that they wish they had, and it has been more or less ‘unsatis- a 
_ factory because of their lack of such distribution. I think the — 
S. Buox, M. Soo. C. E— —Mr. President, I ask for | 
“tion; do I understand it is open to the Board to name its own lines 


of division, on this resolution of Mr. Whinery, o or r does it mean to v wipe — 


Mr. S. —My intention was to wipe out the whole system 
of geographical distribution in the control of the Society, and put — 


it precisely on the same basis -as the other National Engineering ~ 


= 


THE PRESIDENT. —You have heard ‘the motion, gentlemen. As many 
as are in favor. of it signify by sa saying “ “aye”; | contrary, ‘ ‘no”. 


G. W. ‘Tr1s0n. —I move that the whole matter be referred back 


ss alk o the Board of Direction, with | a request that it prepare what it 


fica considers a suitable amendment in view of the discussion we have had 


—We have heard chat the first mo “was re- 

a ting to the recommendations of the Board ; is it a fact, or is it not, “ 
that that motion was passed, or was it made as a allen a and then 

of, or was it made as a motion and passed? 


Toe Preswent.—It wa was made as ‘motion, passed, 


‘ma 


the to notion ft the entleman here w 20 the Board. 
= Mr. G. W. -Tittson.—Mr. President, my first motion was that 
ae the report of the recommendations of the Board be approved. © That 
IT understand was carried, How my second her the matter 
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think has been covered by 


THE PRESIDENT. —It i is the purpose of the Board in out ais. 
. ween amendment to accompany it with the remarks that have been 


made here to- -day. I will put this motion, to be sure to 


the n 


“Me. _—This ‘postpones action in this matter, 


it is to go back to the Board; if you must approach the Board through oe: . 


siders it must present that to the next Annual or r the 


Annual Meeti simply delays action, as understand it, for 


, i: SECRETARY.— our state ent, if you wi pardon me, is not a 


five members uggest an ‘amendment the Board has Bs 
Society in a certain Ee 


a 
penement of of consideration of the question for six months more ? oo 


Tue do not think 80, sir. Under 


he Constitution, 
am ndment can be voted upon and operative until next 


in order is, a lette fro 


“Am merican Society 


“GENTLEMEN. 

practice of "reading papers and the discussion ‘thereon at these pote 
Ss nani is of really very little value : and that at this time it might re 
proper to suggest that such readings be discontinued. 


who a are ‘interested in any it ana 


iscussions at a time when they can get the greatest benefit from it, 
nd ‘more than | 15% of the membership are entirely dependent on this | Figs 


i The ‘great listlessness which 
shown during ‘the x 


considers a proper general recom- 
here to-day. That Ido 
= @ 
& 
S. Wainery.—Still, Mr. Secretary, does not my ,gentention 
_ 
| 
on 
“3 
q 
as 
at 
at § that very little interest is taken in the actual presentation at the ae 


ty 


(eontinued). 


r authors, and it must, be @ a a great burden 
have op- 


“Personally, I generally go go to these meetings in hope of 


whom I would not meet otherwise, and it seems to me that 


if, for instance, ‘some informal presentation could be arranged of actual 


construction work illustrated by lantern slides” on some big or ‘little 


Ess = job by men actually engaged on the work, or some similar short enter- 


- tainment, and the bulk of the evening devoted to a social ; it 

would tend to get larger attendance than is now the case. 


“I request: that this letter be read at the Annual Sinden: arg in 


» get an expression ¢ of opinion from the members that the  follow- 

“That the of five to o investigate 
report at the regular business — meeting i n March, 1913, on the possi- 
‘) bility of securing suitable engineering entertainments to take the 


W. Cranks, M. ©. 


Ts HE —You have heard motion, mn, gentlemen. Are you 
wW. Aw. Soc. ©. not t wish, Mr. President, to 


oc eee te in the attitude of being a critic of the reading of the p papers at 


the semi- -monthly meetings. think they are one of the most im- 
em portant features of the Society; but, as I said in the letter, the Society 


ce meetings do not seem to be productive of any ‘great interest, and while © 


ae that may not be the best method of making the members take an active 


Be interest in them, it seems to me ‘possible that some ‘scheme > might be 
gotten up ‘that would get more members here, and have them display 


greater interest in the -semi- -monthly meetings, and I wrote the letter 


an the hope that there would be a discussion, a and that some action 
0. E. Hovey, M. Am. Soc. C. E—Mr. President, I would like very ; 
to discuss this matter, and there are one things that it 
appears to me that I might say a word or two ‘upon. Tt was my privi- | 4 
re ~ lege to be located temporarily in the City of New York when ‘we were 

_ located at 127 West 23d Street. ie did not miss a meeting during the 

time I in the city. You could not t have kept t me away from the 

: meetings, , unless I was sick, or something of paramount importance had 


occurred. ‘They were attended generally. papers were 
nd very “well discussed , frequently with ‘passages of humor, 


apers are presented by thei 

Zz 

— 

q 

— 
| 

— 

aa 
— 
— | | 
— 
— 

— 
— 
— 
| 
— | 
q 
— 
@ 
— 


which dia not necessarily appear Proceedings. 


‘that, while has the interest seemed 
: _ There i is another point that I would like to refer to. oe ‘young man : 
a hom I have been acquainted with for several years, who is a very 
keen, brainy fellow, deeply interested i in his work, and joined the 


Society with a a great deal of enthusiasm, has. actually ‘resigned during 


the last year, because | he came up here, and the meetings did not inter- 


im, and he did not see ‘see anything to to come for. He told me, not 


. Assoc. 


in the proceedings. N aturally, the interest which 
r author would have if he were here to present it » is | not t present \ when he 
is not here. I have noticed lately that, for the most part, the authors, 
5 _ unfortunately, have | been from beyond the Mississippi River, which 
makes it more or less difficult for them to attend; but the papers were — : 


am not in favor of abolishing the reading of the ‘papers. What 


want is more discussion, but, unfortunately, it it. would appear 
the “membership is afraid to discuss ‘the or afraid to criticis 


i ral discussion of his subject, which was not very often treated 


8. I told a little of what I had seen and heard, 


who Tose to discuss the question. We ‘want more discussion. 

a certain club in New York City, devoted to railroad interest 
_particulasty, I know that preparation is made : in advance by callin 
upon well-known men who ean discuss the subject, and members are. 
asked t to come “prepared to discuss our _ Society 


‘enough 


add something to enhance the intecest of the papers We. are not a 
social organization, but an engineering organization, . for the sae 
tion of engineering knowledge, 
Atrwoop, M. Am. Soc. CO. E.—Mr. President, I wish to speak 


in fa favor of motion. I have attended meetings 
=. here for - the last five ¢ or six years, and it has been in- ae 


way that I | 
| 
— 
i 
| 
y ar seems to me that those qualified to speak, or those connected ain 
i 
- 
| 


[Society 


Presentation 


contined). to be read by title, at it the suggestion of ¢ the 
for there to be practically no discussion, with the result that the meet- . 
‘This: gives plenty of time for intercourse afterward, if there 
are are sufficient: _members present to make i it enjoyable, but, the 
eee —— of the meeting amounts to so little, the “attendance is 


likely to be slim also. Tt of papers are long 


supposed to read 1 the papers in the ‘Proceedings to 
cussions beforehand, but ‘there are a great 1 many men who do not 
- find time to read the papers beforehand, however’ good their inten- 4 
* I have devoted some thought to this question, and it seems to me 
that we might pursue an intermediate course which should give ‘more 


"satisfactory results ; that is, present an abstract of the 80 


‘the | paper is not read, there is nothing directly the meeting, 
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pected to discuss. the paper, rw if the paper is | presented to them in a 


brief and interesting form, many could add some ‘Points from their 
experience whic! illuminating and make the “meetings of 


papers. If, ‘the author fails ‘send an 
abstract of his” paper, such an abstract should prepared by the 
Secretary and presented. Abstracts of long written discussions should 
also” be prepared and “read. “Whenever possible, lantern ‘slides should 
* prepared to add interest to the presentation of the paper, and the 
a author should be allowed + to have these slides prepared at the expense - 
of the Society, the only requirement made of the that he 
furnish suitable: photographs or - drawings. 
all realize this morning that the acoustic properties” of 


hall are very poor. . Hardly anything - that has been said was audible a ¥ 


ee: over more than two- -thirds 3 of 1 the hall. ey ‘This makes it it especially im- " 
a ‘portant that in meetings, ‘where the interest is sure t to flag when the : 
_ speaker cannot be heard, the papers be read by some ‘one who not 
only understands the subject and is familiar with the paper, having 
read it a sufficient number of times beforehand to present it to good ik 


effect, but is also endowed with a good voice and can make himself 7 & 


= 


ie Mr. Atwood’s attention was called to the fact that his origina! statement to the Annual ; 
- Meeting was not in accord with the records. and an opportunity was given him to aaee + rs 
‘ it. While, however, he has made considerable modification in that statement, it is still in a : 
7 which, unless corrected, woul: false to who havenotattended 
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OF the membership ald will Tound Of page 


The Society is ina prosperous 
we can easi ya ord to hire some good speaker, who is familiar with 
engineering work, to present the papers or their abstracts, together 
‘ 


2 - with the written discussions, so that every one present can hear and 


thoroughly believe a more satisfactory presentatio the 


‘Papers, both as to quantity and method of presentation, will make the 4 
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“meetings sufficiently interesting to insure a larger attendance and make ~ 
both the Programme id the social ‘parts of the worthy of 


every man’ attention. 


THe 8 motion was that “the ‘President 


us iness in March, 1913, on of securing 


Ry President, I ‘think dies one of the 


of a technical society of this sort is 


or read. are two kinds o 
that you receive, one type of ‘paper is one of general interest, 


dryer; it is the case that the second type 
_ of paper 3 is the more useful one to the members of the Profession, * =! 
~ perhaps not at that particular time, but later, when they 1 may want to & : 


refer to it and see what has been done on the subject. — ‘For instance, — 
- “noticed in the past year there was a paper on physical valuation. — 


Mont was not here when that paper was re read » and it must have of 


. been extremely dry reading to most of those in attendance, but it was 
n extremely useful and interesting: type « of paper. I mention it be- 
cause it occurred to m that a committee—some auditing « com- 
mittee or some committee ‘who would look look over these 
- divide the papers into two types, one paper for publication ‘and the oa 
other ‘paper that they thought would be of more interest and would _ 


bring a larger attendance to it read. 


Another thing is to’ arrange discussion by invitation in advance 


and that suggests the securing of special papers by special invitation. 


Aan” 


“that offer inducements in the way of of papers; that. is, 


_ they pay for them, and one of the gentlemen here to- day said that the - 
Society was so well ‘off, and had so much of a surplus, that it might é 
very good way to use some of that surplus. It would probably 
be impossible to pay enough to warrant a man of experience spending ee 

could pay for 


3 
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suitable 
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on time, but 
Presentation 


of Papers he would be pi put’ to iw of the paper. 
I had the experience not very long ago, in ano 
did not know they paid for | ‘papers. After my paper was 


In received a check for $40. kk went os a way r toward paying the 


expense had been put to, and was very. welcome, and I think ‘that. 
_ would ‘to some extent induce more of the members to go t > eX: ‘ 
pense. would therefore | offer an amendment. this resolution 4 4a 
F. ‘R. offer an amendment to it: ‘Instead of the mo- 


as it is written, that the entire subject be referred to a 


x 


NE 


a a very broad term. - do not suppose that we are to have a dine j 
or anything of that sort here. It might change the entire 
character of this Society from a highly important professional society 
; ay to an amusement | society, and I do not believe any of us want ay 


Met ‘: So I would offer that as an amendment, that a a committee be appointed by 
ps the President to investigate the entire subject and report and recom- 
mend what steps—by amendment to the resolution now before this 
4 Society—what steps should be taken order to” secure more interest-— 
4 ing papers, and to take up the question also of what | papers. should be 
read, what ‘papers should be merely published and not read, and also 
ard the question of some compensation for the of } papers. 
7. S. President, am some degree in 
Mg 
3 y Mit hac with the sentiments of the last speaker, but it does not seem — 
to me that we need to increase the interest of our papers, I think our 
a papers are » good enough. It is. rather the manner of the presentation 
at fault. certainly object to anything like | the _eflection 
a a that the papers that are presented before this Society are not interest-_ 
ing. ‘They are interesting, the ‘most interesting engineering reading» 


bee that you can find; and it is ‘simply a matter of presentation. oe would 


move an amendment to to substitute that a committee of five be appointed — 


Memprr. —I move ‘an amendment that whole matter be 


Mr. W. J. Bovcuer.—Mr. President, the of Direction proba- 
ae bly has enough to do without this. A committee of five can handle it. 


‘> 
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_—That a committee of five be a 
consider and report upon an improvement of the methods of the a 


THe Present. —That you move as a substitute motion? 


@. move that as a substitute for the 


je ‘PRESIDENT. —Gentlemen, 3 you have the motion. - many as are 


| 
M. Am. Soe. ©. E, asking that action be taken to appoint ¢ a com> Marketing 


mittee to draw up a form fo for establishing an for the 


‘ing of engineering of every sort. 
Seoretary. Churchill’s letter is as follows: 


“220 West Fifty- seventh Street, New You City. 
“Dear Sir—As I do not expect to > be present, will y you 


Moved: ‘That ‘the Boasd of Direction be instructed to confer with 
officers of the Am. Institute of Am. Soc. 


"pointing a to draw up a for the 
and operation of an Exchange for the Marketing of Engineering 
Services of every sort. The Board of Direction to be authorized — 
instructed to appoint the Committee from this Society as soon as any _ te 
of the other Societies signify their willingness to join in the work. “gg 
‘motion is now offered "because the time has arrived when 
- engineers as a body can no longer delay with dignity and in justice we ae 
to the e profession | and to the i the performance of this important 3 Ree 
“What: is here proposed will develop far beyond the scope of an 
employment bureau. Jt is the handling in a scientific and ‘business- 
manner the problem of the proper supervision of the engineering — . Saal 
work of the country. It is applying “Scientific Management” to 
expenditure of the wealth of the public by selecting competent men ee iS 


present lack of system is extremely of ‘the engineer- 
ing talent of the country, 

vast amounts of public thro its being placed 
in For outside of the cities and the 


| | 
| 
| 
a 
| 
4 
q 
ighways 18 waste IFO INCOMpcrent Nanding, a € 
5 : hundreds of engineers who could save most of this waste are idle, be- eS i 
there work for them. Cities and towns are wasting lange 


_ Letter 4 and later in avoidable repairs on 


Relating to works, sewers, lighting plants, ete., because they do not know how to 
Marketing of 


| 4 
select proper engineering supervision, or do not even realize that 
; ge gineering supervision is necessary. Enormous wealth has been wasted 


thro needless litigation over water rights in the West, which could 
have been almost entirely avoided had the engineers of this country | 
taken prompt, persistent, combined action to bring about a proper 
-_ settlement thro the education of the public. And engineers as a body 
e responsible if this waste is allowed to continue, for they have the > 
gre respon to work out and the power to put in operation the remedy. q 


& “The proposed motion involves one of the most important steps in 
applying: the needed | remedy. _ Not only should this bureau properly 
distribute | the available engineering talent to’ the available work, but 
it should conduct an active progressive campaign of education among 
State, City and Town officials, among business firms and among the 
-e demonstrate what they would gain by placing their work 
on ee in the hands of competent engineers. It would teach these parties that 
sit would provide the proper talent for any kind of engineering work, 
: Sick and also what is a fair and proper compensation for this service. It 
Bie Et. should and could raise the public estimate of the engineer to a point 
where the public engineering work would be trusted to him rather than © 
to lawyers, merchants, and barbers, as is the case at present. It would j 


a undoubtedly to a considerable extent check the present threatened 
—_— of the cream of the engineering work by a few large en- 
ee _ “The Committee of this Society which was appointed to investigate 
engineering conditions will furnish valuable data with which to work 
ae out the details of this plan. The need for its establishment is here, — 


and this motion is the first step toward its us 
| 


A Memper—I move the be referred to the Board of. 


4 
Tae PRESIDENT. —You heard the motion, gentlemen. As many 


a as 8 favor that signify by saying ‘ “aye’ Re contrary, “no” . Iti is so ordered. 


West Fifty-seventh Street, New } ‘York 


Sm.—Several of the large engineering societies have recently 
ae adopted Codes of Ethics. The Am. Soc. of M. E. has a Code under 
‘ - consideration now which is the result of a study of those of the other © 
Societies | and which was drawn up with the idea of its being applica-— P 


ble to engineers generally. Two out of the five members of the Com- 
"mittee charge are also Members of this 
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astances it would seem ‘consider the 


of this Code as it stands without the of submitting 


lowing motion: 


of Ethics for Engineers recently proposed by a Committee of the ra Poi 
- American Society of Mechanical Engineers and published i in Engineer- — 


the proposed Code be printed as a letter ballot and 
‘mitted to the members of this Society with the request that each mem- fe a 
ber vote to accept or reject the Code article by article; that where ae i ee 3 
member so desires he shall— -after voting against 
submit a substitute in the form he ‘desires that article to — ‘liad 
the same manner additions may be presented. 
“This ballot to be closed on April 1st, 1913. 
Rocca _ “The Board of Direction shall then send out a second letter ballot ie 
“4 giving the Code as first proposed and also any suggested changes and ae 


additions. Members shall again vote article by article. The ballots 


to be opened at the next Annual Convention and any article having” aan 
majority of the votes cast shall be declared adopted. id 
“The Code as thus adopted to be then printed in the 
and the Transactions of the Society. Gy 


Tue Preswent. —Gentlemen, have the motion. All in 
“favor of it signify by saying “aye” contrary, “ It is so ordered. 


The next thing i ‘order i is the matter International Proposed 


For the information of the membership of tl the Society, the Secretary 


‘That early in 1912 “engineers belonging to this and other National 


organizations resident on on the Pacific Coast, suggested the holding 
of a National Engineering Congress i in San Frahcisco in (1915, during, 
and in connection with, the Panama- Pacific Exposition. A plan for 


‘the organization of this Congress which provided that each 
Societies should separately undertake the work of the Congress. in its 


‘special line of | engineering was s presented, and this Society was s asked — oe 


to undertake the out of that part of the Congress to 

the request of the Board of Direction, Secretary visited 

‘San Francisco i in February and March, 1912, and conferred with mem- 


bak 
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My 


i Tpternational ‘that the plan of ‘organization was entirely changed to the — 4 
‘The whole scheme was to be underwritten as follows: 


the amount of $10 000 at least, by subscription on the Pacific 
“ie ey Coast, and each of the five National Societies to underwrite the cond 
for the following amounts: American Society of Civil Engineers, 
000; American Institute of Electrical Engineers, $9 000; American 
ae Society of “Mechanical Engineers, $5000; American Institute of Min- 
ies ing Engineers, $5 000; and the Soc ociety ¢ of Naval Architects and Marine 


would make up a ‘total Fund of , which ‘it 


believed would be more than. ample to defray any extra expenses. 


ee ee = All of the Societies above mentioned have, at the present time, agreed — 
oe sh to underwrite the amount ; specified, except the American Institute of 
Electrical Engineers. ‘That Society, having already agreed to conduct: 


an Electrical Congress, did not feel that it could do quite s so much. 
the project, , but readily agreed to furnish $3 500. 
The $10 000 from the Pacific Coast has already been subscribed, 
we are informed that this ‘Fund can probably be increased 


eat) difficulty to $5 000 more, so that there is no question ‘that ‘the. 4 


_ financial backing of the proposed Congress is assured. 


general idea of the Congress is that its organization and entire 


— management shall be in the hands of a General Committee, in which 
: ee each of the five Societies undertaking the Congress shall have an equal 
representation, namely, six members each” (except the American TInsti-. 


tute of Electrical Engineers, which will have four), ‘making a 


i“ ‘ea “ Committee of twenty- -eight members; that two of the members repre~ 
"senting each Society shall be, ex- officio, its President and Secretary, 
and that the other four members shall be selected from the active mem- 
bership of each Society resident in or near San Francisco. 

resulting» publications a are to be issued a as whole, and 
- warded to each engineer: who | becomes a member ¢ of the Congress ; and’ 


=e “all American, as well as Foreign Engineers, are to be invited to join: 
me ot. the Congress upon payment of a small sum sufficient to cover the cost 


ec... the issue to them of all of the ‘papers and discussions ‘received. es 

the time that the of this 

is 


Annual 88 
I do it with some hesitancy. ‘was asked by several ‘men, immediately 
upon my entrance: to the building this. morning, as to what action had 


taken by the ‘Board in the r matter of our 


somewhere; ask as a matter of ave not. 
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IT have a matter of old busi- 
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What action was t 


= decided— have not the Board’s minutes here, unfortunately, or 
. aa would | give the exact wording—that it was not advisable to undertake ae. 
2 the ; serving of a lunch here in this building at the time of this meeting. cae Oe 
R. H. M. ‘the ‘reason assigned 
the accommodations here? 


THE Presipent.—Is there a | seconder to that 


— It does not seem that it will be absolutely necessary perhaps to to in- 
this building at large ‘cost, simply | for one meeting in the yes year. 
Tue Pi Wilson, will you please state your motion? 
2. H. M. —That the Board of Direction be, and is hereby, 
authorized ‘to consider plans—that not necessarily mean build- 
ing plans—for increasing the capacity of the Society ‘House to better 
_ accommodate the member hip | Annual Meetings : id other meetings . 


or ‘plan that would meet 


THe —There d 


a 


has a of revenue as ours seems to have, that 
maintain an 


mS remember the very first n I necting we had i 


as s large as this. It was very soon that members were chang- 


Be tion of the year that 
f any tion 
7 
| 
: 
| 
— 
3 
favor that mot ; the ayes C. E—Mr. P torily disposed 
i ie to have it; M. Am. Soo. C. ] ver been satisfac whicl : 
a 
Se 
n this room; it 
tion was called to the ma 4 


= 


i 


Acoustics sof something could not be to acoustic defects. 
= (continued). member suggested that wire might be bung across the room, and 
some man misunderstood the meaning of the suggestion and approved 
the theory that it was a motion to hang architect. 
ae To-day I noticed that a speaker in the rear of the room was ke 
sing while the President was, and apparently neither realized that the 
other was speaking. Clearly, Mr. Clarke» did not realize that the 


President was speaking at the same ‘time. 


Now, move that the Board of Direction be requested by this 
meeting to employ the best talent that is available and do 


ve" ee. make it more satisfactory to the hearers: in this room and to the | 
‘Presiext.—Gentlemen, you the 
ei Board of Direction be authorized to employ : an expert to consider the > 
_ ‘matter of i improving the acoustics of this hall. As many as are in favor 
‘that signify by saying “ “aye? contra ry, “no”. It is carried. 


of ‘the to canvass ballots for. officers. 
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February, 1913. 


report your Secretary shows that by 


Directors” District No. WwW. Hodge and_ J ames 
ge 
District No. 2, “Metcalf. 
District No. Henry R. Leonard 
District No. 8B Edward H. Connor 
District No. Samuel H. Hedges. 
ee I would ask Mr. Stearns and Mr. Noble to es eoeet the President- elect, 


President 
“Civil E Engineers: have words to express Swain. 


‘ my appreciation of the great honor which you have done me in electing 


# me to this | office. T esteem it it as the greatest honor that could come — 
a engineer in this country. a As'I recall the long roll of distinguished 


men who have occupied t the position in the past, and as I look about As . 


me and see how many more there are equally distinguished, who are 
worthy of it, ne at a loss to understand really how it 


metaher of this Boe who has a ideal than I the work 


facture of articles which conduce - to the comfort: of mankind, and 
which are needed in the distant countries ‘to which they can be easily 


_ transported, or the man who by i improving sanitary conditions con 


the life of the -community—such a man, it seems” to me, 


= doing a work which i is really making the whole world akin, and conduc- ae 
to a broader and universal brotherhood of man; and 


true motel progress. 
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(continued). esteem. the of of what I hold to be the chief 
engineering society of this country, certainly the oldest. 
ig also thank. you 1 gentlemen because this. act of 
he largely, # not mostly, due to a recognition of a branch of the Profes- — 
sion which has not hitherto recognized. in this way at your 
 hands—a branch to which a large part, although ‘not the largest part, 
of n my , life has. been devoted, and that is the Profession of the engi- 
ah neering teacher. If we believe in the high ‘mission of the engineer, 
we must necessarily believe that he must have the highest and best 
training which is possible—not that such training and e education are 
always most evident in the schools—far be it from us to maintain that 
have too many shining» examples to the contrary to q 
See: it; but, however or wherever such education i is obtained, we must, : 
ri 3 a Society, hold | that the engineer should endeavor to get the highest 
thank you, therefore, for your recognition of this fact. In assum-— 
gentlemen, I do 80, not only with a high sense of the honor 
th igh sense of the 
Promises are easily ‘made and and all 
a can say ‘is that as far as in me lies, and to the best of my ability, 
a will aim to promote the- highest ideal of the . Profession and to 


; maintain the high standard which this Society has. always S | maintained. 
a only duty which remains for me to perform : at this time, I am 


informed, is to state tha’ there: will be a meeting of the Board of. 
Direction, downstairs ‘in the Secretary’ immediately upon the 

THE Pagswenr. —It is moved | an 


“aye”; contrary, “no” 
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1912 there were two meetings at which papers were not read, but was 


1 1907 : were by Author (or his substitute), 


Papers, n none of which was presented by title,” 
Fan 40 Written discussions were read by Secretary, 
second, too mathematical to read, 
ge was no meeting during 1907 at which a paper was not reat nd no meeting a 
which either oral or written discussion was not en ; : 


During 1908 : it Papers were presented by Author, — sy 

eyed ‘ase 1 Topical Discussion opened by a Member, 
1 Address by a Member, 
19 Papers. none of which was title 
Written discussions read by Secretary, 
SR presented “ by title,” on account of lack of time, 

fy There was no meeting during 1908 at t which a@ paper was not read—and no meeting at mi 

which either oral or written discussion was not presented. 
‘During 1909; Papers by Author (or sub titute), 

read by Secretary, 
29 Papers, onl y 4 of which were presented ‘“‘ by title,” 

86 Written discussions read by Secretary, 
at ‘There was no meeting during 1909 at which a paper. was not read—and no meeting at 

which oral or written discussion was not 


ead by Secretary, 
only 5 of were presented ‘by title, 
by title,” all on account of lack of time. 

- There was no meeting during 1910 at which a paper was not read—and no meetin 
which either oral or written discussion was nut presented. 


"During 9 Papers were presented by (or hi substitute), 


“read by Secretary, 
presented “by title,” 
35 only 4 of which were presented ‘“‘by title, 
‘55 Written discussions read by Secretary, 
‘presented by title,’’ all on account of lack of time, 
There was no meeting during 1911 at which a paper was not read—and no ee at ; 
: _ which either oral or written discussion was not presented. eS ated: 
9 Papers presented by Author, 
9 ‘“* read by Secretary, 
7 "presented “ by title” 


ofa good reason for this. At one of these the paper wasa very‘long one, and there was some 
- written discussion and considerable oral discussion. At the other meeting, there were two 7 
ve papers, one of which contained a great deal of tabular matter, and there were four written , 
s ns read by the Secretary, as well as a great deal om oral discussion 

Bey <n It will be seen trom the above ais during the six years ngievit by this statement, 146. 
_ papers were presented ; 74 of these were presented by the author or by his representative; 50 
were read i in w hole or in part by the ee one introduced a ws cal Recussion and one 


ne 


February, 1913.) REPORT OF THE ANN 
2 
| 
Be 
| discussions read by 
2 
4 
— 
7 5 ; sed to illustrate 58 of the 146 papers | rs were not r Grr 


“> 


January 1913. —In the afternoon, 


kindness of George W. Kittredge, M. Am. Soc. O. E., Chief Engi, 
neer of the New York Central and Hudson River Railroad, and G. 


Harwood, Chief Engineer of the Electric Zone Improvements, a a large 
party was enabled to inspect the Grand Central Terminal Improve- 


nts. About 300 members and guests et 2.30 P. M. at 
temporary « concourse of the Grand Central Palace, 
were by "representatives of the Engineering ‘Department, under 


whose guidance many small parties inspected the Suburban Level, 


a Trucking Subways, Pipe Galleries, ‘Service Plant for Light and 


Heat, Shops, Station Building, and many of the minor of this 


9 p. there was a Reception, with dancing, in Society 
p< House, at which there were present 400 members and about 300 ladies 
and guests. Supper was served the evening. 
‘Thursday, January” ‘16t th, 1913.— -—By invitation of the Contractor, 
Ss. -Kerbaugh, Ine. , the members of the Society and their guests 
me an excursion to the Kensico Dam, one of the important features — 7 
= the new w Catskill water supply for New York City. The party 
ee of s about 600) was conveyed | to Valhalla, near the | site of the dam, — 
Smee 7 a special train which left the Grand Central Station at 10.15 a. M “ae 
Nee ‘The dam crosses the valley of the Bronx River, about three miles 


oO _ of White Plains, and will form a a storage and distributing =a a | 
~ 


ler 


a 


for the water in the Catskills. The total capacity 


ae Mess: the reservoir will be about 38 billion gallons, equivalent to a continu- 


ous supply for New York City about 50 days at 600 million gallons 


daily. The maximum "depth of water behind the dam will | be ft, 
= at the normal flow line elevation, 355 ft. above mean sea leve a, 


a the reservoir "will cover 2218 as acres. The total area acquired by the 
eity—4 500° acres—provides a marginal protective strip averaging 500 ft. 
The Kensico Dam will be a gravity structure of cyclopean masonry, 


* 843 ft. long, with a maximum height of about 300 ft. It will be more 


than 170 ft. high for 1000 ft. of its length. Its top width under the 
coping will be 28 ft., and the width of the lane of the maximum section q 


a. will b be more than 250 ft. It will contain about 1000 000 cu. _ yd. of 
‘masonry. . The up-stream face will be of concrete blocks, and the down- 
stream face of granite. _ The entire dam will be divided into sections by 


transverse ¢ expansion joints 79 ft. apart longitudinally. 
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Contractor’s plant, the party was entertained at 


the ‘quarry the -stone- -crushing plant: 
oe _ The party left Valhalla on the special train at 4.30 P. 
at ‘the Grand Central Station at 5.30 P. M. 
‘In the evening, at the Society 4 
ser” at which 800 members guests were 
_ The} followi ing list contains the names of 815 members who registered _ 


during the Annual Meeting. The list is not complete, however, as_ 
many members failed to register, and it does not contain the names oom 


any of the | guests of the Society or of individual members. It is 


that there was an attendance of 400 ladies and. other guests, 


= the total attendance at the Annual Meeting. more than — 1 200. 
Abbott, C. P.. .White Plains, N. Y. Baldwin, T. A. 

G, Waverly, N. Baldwin, W. “ae "Brooklyn, 
.. .Pittsburgh, Pa. Bamford, W. B. .....Belmar, N. J. 
-Philadelphia, Pa. Banks, Wz. Pleasantville, N. Y 
New York City Barker, W. .Philadelphia, Pa 
Rochester, ‘Barker, J. M. Mass. 

White Plains, N. Y. Barnes, W. . -Chicago, Tl 

Allaire, D. .....Brooklyn, N. Y. Barnett, RP 

Allen, C. Frank. ....Boston, Mass. Barney, P. C.. N. Y. 
©. M... ‘Wen, Was. Barney, W. New York City 
Saratoga Springs, N. Y. Bascome, W. R. _...New York City 

Allen, E. Y. .South Orange, N. J. Basinger, J. @. Forest N. 

Kenneth ...New York Bates, ‘Onward... 


New York City” Bellows, O. -Rochester, N. 


.New Y ork City, Bellows, S. .New York City 


k 
Atwood, T. O. Yonkers, N. Y. Bennett, W. B. 


Jamaica, N. Bensel, J. A. Albany, m. 
Bentley, J. C... Watervliet, N. Y. 
-New York City Berger, Bernt... -New York City 
New York City Berger, John.......N ew York City 
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Brooklyn, N. Y. Beach, W. N......New York City 
“Ammann, O. H..Philadelphia, Pa. Beaty, R. E.......New York City 
Appleton, T. A.....Beverly, Mass. Becker, E. J...Schenectady, N. Y. 
Mi 
Armstre 


‘Rockaway, N. ana 


South Bethlehem, Pa. Bryson, Andrew. .New Castle, Del. 4 


Blakeslee, C...New Haven, Conn. ‘Buck, H. Hartford, Conn. 


Bikes, H. Buck, R. S. . San. Francisco, Cal. 


Haven, Conn. Buettner, O. G. H. New York City a 
Blanchard, A. H. ..New York City Burden , James... ..Oswego, N. Y. 


Blatt, Max. New York ‘City Burdett, F. .New York 
‘Boardman, 8. .Orono, Me. Burgess, G. Albany, N. 
Bogert, C. L.......New York New York City 

Boller, A. J Burpee, Moses. . . Houlton, Me. 


“Booth, G. W. .. New York City Burroughs, H. R. _..New York City 


“Boucher, W. J....New York City Bush, Lincoln. East Orange, N. J. 


Brooklin 


on, | Conn. 
York City 


New York ‘Chase, C. -New Britain, = 


Briggs, | 


am, 


Shokan, 


.. New York City 
York City 
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Ke), 
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.. New Y ork City Carter, C. E 
‘ inard, A.S., == Casani, 
Hartford, Conn. Chadhourn, 1 
- _W...New York City Chandler, E. 

| 
v Brighton, N. Y. Churchill, J.P, | 
3. P......Pote iN. Y. Clapp, F. 
= «Brooks, J. Mass. Clapp, 8. I 
4 Br w York City Clarke, G. =F 
| 


Pa. Deyo, Le... .....New York City 


‘Del. .. Katonah, N. L. C........New York City 


ps 
Comber, 
Conn ll, H. I 
Minneapolis, Minn. H. w.. New 
oombs, A. W.....New York City Earle, Thomas...... 
Coombs, S. E.. Yonkers, N. Y. Easby, M. Wz... 
D. R .New York City Eckersley, J. 0... York City 


York = ‘Edmondson R. S. ‘New York City 


Comma, Hart... ‘Dayton, Ellis, Woonsocket, R. L 


y 
"Dahl, T.... F 
Dakin, A. HL, Jr...New York N. Y. 
Davies, -New York City Evans, R .. Haverhill, Mas 
Davis, A. P.... Washington, D. 
Davis, ©. E.....Philadelphia, Pa. Farley, White Plains, N. 
om 


Boston, Mass. Fay, F. Mass. 


| Class, 0. F........New York Cit) Pa, 
— | — 
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Crandall, ©. L 
Crane, A. S.......New York City Edwards, J.H......Passai N.J. 
E. ...Amsterdam, N. Y. Edwards, W. R....Baltimore, Md. 
rehore, W. W....New York City Ehrbar, L. H......New York City 
Creuzbaur, R. W...New York City Ehrsam, Fritz ..+..New York City 
_ Crooks, C. H......New York City Eide, Torris. . .... York City 
Crosby, Hewitt. ... .New York City Ellendt, J G... .Rochester, N. | 
i 
; 9 
.. Pittsburgh, Pa. Ely, ©. B . Harrisburg, 
Currier, OC. G.....New York City Ely, G. W., Jr.....New York City | 
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Brighton, N. Godfrey, S. West Point, N.Y 
Golding, T. W. .. N.Y. 


ew York 
...New York City 


F E. Hi... 


_ French, J. B. 


Hale, ‘H. M......Brooklyn, N. Y. 


Chester, Pa. Hale, R. 


Hall, W. M. Parkersburg, Ww. Va. 
Gahagan, W. H... Brooklyn, N. ‘Hallihan, J. P....New York City 
Gardiner, F. W. . Yonkers, N. Y. Halsey, W. H., 
Warren. . -New York Hampton, N. Y. 
Garfield, CoA, Hamilton, W. ..New York 
Plains, N. Y. Hammel, E. F. ....New York 
Gaston, L New York City Hansel, Char 
Germer, W. E. New York City Hill, N. 
++ York City ‘Harding, H. 8. 
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| Federlein, W. G...New York Uity Giles, Robert. ......New York City 
R.......... Easton, Pa. Gillen, W. J.......New York City 
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“Hodge, BW... 


Harrington, F Norfolk, Va. Holbrook, York City 
Tolbrook, Percy... . New York City 
Harte, C. -New Haven, Conn. Tolden, A....Hanover, N. H. 
Hartman, A. F......Nutley,.N. J. Holland, ©. M....Brooklyn, N. 
‘Hartwell, ‘Harry. -New York City Holtzman, 8. F....New York City 
-Harwi, S. J. .....-Bayonne, N. J. Honness, G. 3. 
Hasbrouck, Oscar. . .Albany, N. Y . Hood, J. Y 
Haskins, W. J... . New ¥ ork City ‘Horne, W., 4 
Hathaway, C Cc. M, 
Bedford, Mass, Houston, J. ma 
“Hatton, Wilmington, Del. Hover; Oy N. J. 
Hauck, William. . York City Howard, L.T. 
‘Hayes, S. W......Richmond, Ind. Howard, 0. Z.....New York 
EF Hazard, Schuyler. . ..Albion, N. Y. Howe, C. E..... 
Allen York City Howell, D. J.. D. 
. Howell, W. A......Newark, N. J. a 
yy Howes, D. W.....Brooklyn, 
Hench; N. M..... .Pittsburgh, Pa. Hubbell, Gs.. New York City 
Henderson, J. T..Hartford, Conn. Hudson, W. ..-Montelair, N. 
‘Hering, Rudolph. .. New York City Ww. -New "York 
‘Hewes, 


Pa. 


4 ll, A. Conn. . Hunt, W. Yok 
Hill, W. Albany, N. Y. Hurd, H. L. . White Plains, N. 


Hutchins, E. 


wk 


Hitchcock, C. New Y ork City lizabeth, N. J. 
‘Hoag, Ss. Wz, Jr... -New York City Janes, G. P.. Rosie, 
_Hodgdon, -New Y ork City ‘JSanvri i. ‘New rburgh, 
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Higgins, C. H..Jersey City, N. J. H 
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‘Hilts, H. E. .New Rochelle, N. Y. I 
¢ , N. Y. Ives, A.S.. epsie 
| 


City Larmon, F. P.. .Cambridge, 
Johannesson, Sigvald, Larsson, C. G. E. .. New York City 
Upper Montclair, N. J. Latey, HN. York City 
‘Johnson, D. O. .. Brooklyn, Latimer, C. A.....New York City 
-Steelton, ‘Pa. Latta, H. W. .Philadelphia, Pa. 
Johnson, T. -Granville, Ohio ‘Law, W. ...Woodside, N. 
J Springfield, ‘Mass. Lee, E. M. .Paterson, N. J. 
Jones, W. A...New Haven, Conn. Leeper, J. .. .Pittsburgh, Pa. 
Tust, @. Leete, P. R... Short Beach, Conn. 


Kamer, Ww. J.....New York City Leonard, H. R...Philadelphia, Pa. — 
Leser, Henry. +++..New York City 
Beverly, N. J. Lesley, R. W.. Philadelphia, Pa. 
Kaufman, Gustave, Letson, =... .New York City 
York City Lewis, Clifford, Jr. .. Utica, N. 
R. H....New Paltz, N. Y. Lewis, E. W.. -New Haven, Conn. 
Keefer, Cc. H., Lewis, Brooklyn, N. 
Ottawa, Ont., Canada ‘Lewis, N. ..New York City 
+ H. C.......New York Lex, i... Philadelphia, Pa. 
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. Kelley, W. Yonkers, N. Y. 
Kershaw, W. H... .New York City Newton Highlends, 
- King, P. .... -Pa. . Loewenstein, Jacob, 
Kinney, W. M... .Pittsburgh, Pa. City, 
A......Newark, N. J. Logan, .Newark, N. 
Kirchner, P. A....New York City Look, M. J.. ieee Station, N. 
Knap, E. ‘D.......New York City ‘Vernon, N. 
Knighton, J. York City Lucas, E. V . V. C. .New York City 
By York City Lucius, Albert. . -....New York City 
Kornfeld, A. E....New York City Lueder, A. B. ee .New York City 
Krellwitz, .New York City New York City 
= F. M.. .. Brooklyn, N.Y. Easton, Pa. 
Ww. . Helena, Mont. Macdonald, Charles, 
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Landreth, O. RAL "New York a 


Schenectady, N. Y. Machen, H. B.....New York City 


Langthorn, he. . New York City “Mackenzie, K. G. .Bayomne, 
Tannan, L. . .New York City “Macnab, T.. ..New York City 


= 
| | 

— 

lm 

im | 
7 

a 
3 
: 

a 

q 


ANNUAL MEETIN N 


Y. Miller, Spencer. _....New York City 
McGlashan, H. D. E. -New Haven, 
-Melntyre, V W. A. . 


<ibbon, Modjeski, Ralph.....Chicago, Tl. 
"South Bethlehem, Pa. Mogensen, 0..E. Plainfield, N. Jd. 
e, N. R.. --Phenixville, Pa. Moisseiff, L. L. S.....New} York City 
= .. Brooklyn, N.Y. 2 Molitor, D. A..... Detroit, Mich. 
McMullen, W. .New York City Molitor, Frederic. . York City 
McNaugher, D. W. Pittsburgh, Pa. Louis, | 
Malmros, N. L....New York Ont, Canada 
Malmros, N. L. A. . Yonkers, N. Y. Moore, E. J..... _New-York city 
Maltby, F. B......New York City Moore, F. F....Hawthorne, N. 
-Manahan, E. G... .New York City Moore, .New Haven, Conn. 


Roxbu ry, Mass. 1 
<...Seranton, Pa. Morrison, 


. .Newark, N. J. Morse, C. F... 
F. RB. York City Mott, W. E.......Pittsburgh, Pa. 
‘Marshall 4 Cranford, N. J. .New York City 


Megay, R. L. G...Fanwood, N. J. N 
-Mehren, E. J... . New York Cit 
_-Melius, ‘L. L.......New York City , 
Neely, W. R.. -New y Paltz, N. Y. 
Mercer, H. Pa. Neff, H.. . Cleveland, Ohio 
field, ny Paterson, N. J 
Neuhardt, , Edwin. .New York ‘City 
Thaddeus ‘Woameyer, R. E...Bethlehem, Pa. 
Fells, N. J- Newcomb, W. T......Easton, Pa, 
Merritt, ©. Ut ca, N. Y. Newhall, H. L...New Paltz, N. Y. 


M L C. H. New Haven, Conn. 


Middlebrook, 
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Miller, A....... Reston, Mom | 
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“Odell, FS... 


Oestreich, H. 00 


 Okeson, W. R.. Glen Ridge, Preston, O. Jr., 
«Ott, Ss. J. 
Owen, ames. 
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n, Pa ‘Raff, 
de B. ‘New York City Randorf O. Hamburg, N. 
G. Pa. Renkin, E. 8. N. J. 


Plains, N. East N. J. ; 


Pole 
endlel 


-H...Boston, 


Is, N. Richmond, P. W., 


‘i... Glen Ridge, N. J. Ridgway, Robert. . 
A E. — L. J. Ben Avon, Pa 


Spring: s, Pa, Ripley, M... Fulton, N. 
Pitcher, S. H....Worcester, Mass. Robbins, F. H. 


Pitkethly, D. Jamaica, N. Y. White Plains, N.Y. 
‘ 


Ww. ‘Buffalo, N. 


t Newton, , Mass. 


‘Powers, ©. v. Vv. ‘York City York City 


.New York City 
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‘Rollins, J. W., Mass. ‘Sherman, A. I 


Roper, R. M...East Orange, | White Plains, N. Y. 


Rose, R. V. Niagara Falls, N. Y.. ‘Sherman, ©. W.....Be 
Rosenberg, F.....Montclair, N. J. Sherrerd, J. M....... 

Rossi, Irving. .. Jersey City, N. J J. Shoemaker, M. N .Newark, N. 

. Brooklyn, N. Y. Sickman, Mass. 

‘Rugg, Ww. F..... . -Peekskill, N. -Y. Sikes, H.......Yonkers, N. 
"Ruggles, + York City G. F F....New York City 
City Sitt, MW. T.. New ‘York 
H... 


‘Sargent, P. D. - Washington, D.C. ‘West New Brighton, 
Chance, ...New York City C. H....Middletown, N. Y. 
- Sayles, R. W. shale -New York City Smith, C. W.......New York City 


Schaeffer, Amos. .. .New York City Smith, J. York City 
— F. _E. .New York City 
Smith, W. 
C. 1. Philadelphia, Pa. West New Brighton, N. Y. 


York City Snow, J. ‘Richmond | Hill, N. 
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H........Lancaster, Pa. ‘Spofford, ©. - Boston, Mass. 
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1, Cc. W ...New York City Temple, W. H. Providence, R. 


Sprague, E. L., Jr. -Valhalla, N. Y. Tenney, bes ‘R.. Brooklyn, 


Starr “Washin gton, D. Thacher, Bin -New York ‘City: 


Stearns, R. H....Hartford, Conn. Brooklyn, N. 
Steffens, Boston, “Mass. Thomes, E. _H.....Jamaica, N.Y. 


eg Stehle, F.C ...-Mt. Vernon, N. Y. Thompson, J. A.. .New ‘York City a 

F. H..New York City “Newton Highlands, “Mass. 


M. New York City ‘Thomson, -T. K...New York City 
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H. G. New York City Tillson, G. W.. Brooklyn, N. 


Strachan, Joseph. Brooklyn, N. Y. Tilt, G. E.. -New York City 
. O......New York City” Timberlake, | S. 
Mt. Vernon, N. Tinker, C. . Westfield, Mass. 
J. .....Hillburn, N. Y. Tompkins, E. DeV. .Pelham, N. Y. 
Strouse, W. F.....Baltimore, Md. Torrey, J. +++. +Paterson, 
J. F.....New York City Tower, J. York City 


‘Sutton, Frank. . Washington, D. Tozer, A. C.....New York City” 


Swaab, S. M....Philadelphia, Pa. Trautwine, J. C., Jr., 
Swain »G. F........ Boston, Mass Philadelphia, 


Swezey, E. ©C....Brooklyn, N. Y. Tretter, G. A........Roanoke, Va. 


Swindells, J Nw Tribus, L. L New York City 


Taft, J. R........New York City Trow, F. H. .Brown Station, N. 
Taggart, .. Brooklyn, N. Trowbridge, D. S..New York City 
Tait, Harold, True, A O........Albany, N. Y. 
Island City, N.Y. Tull, R. W.......Fanwood, N. 
A. N. Urbana, Ill. arer, D.. 


.New York City Turner, E. K...... Boston, Mass. 
Taylor, McC... Bank, N. J. Tuska, R.z. _....New York Cit 


1 
| 
— 
q 
q 
— 
2 
a 
if 
it 
4 
im 
& 


New Yak: City 
New Cit 
hipple, G. ¢. ...New Yok City 
Whiskeman, J. P. ..-New York City, 
White, Lazarus... New York ‘City 


Valileley, W. P. New York City ....Boston, Mass. 
Van Cleve, A. H.. 


Van H 
Vernon, 
4 M, Wis iggin, E. W. .New Haven, 
Brooklyn, N. Wiggin, T. H....Scarsdale, N. N.Y. 


“New York City 


. .Kingston, N. 


ee 


Williams, E. G. 


addell, F. Williams, Trederick, 


‘Wagner, d. Cc .Philadelphia, Pa. W illiams, 8. -Ann / Arbor, Mich. 
.New York City W illis, York City 
New York City Wills, W. S. ..sse.Neligh, Nebr 
York City Wilmot, James....New York City 
Ww < City Wilmot, Sydney. . City 
ew City W ilson, C. W. 
“Wardle, E. B. . West Nutley, N. "New Rochelle, 
Warnock, H.. Wilson, H. M. Pa 


-Philadelphia, Pa. 


Watters, G. Wilson, William. .New York City 
South Bethlehem, Pa. Winsor, F. E. White Plains, | 
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Lor ity Wyman, A. M....New York ity 
| Woodard, S. H. .Scarsdale, N. Y. 
Worthington, Charles, Yates, P. K..... Brooklyn, N.Y. 
| NewYork City Yates, W. H....... 
ig Wright, J.B. .....New York City Yereance, W. B...New York Cit 
MY. Zook, M. A......Plainfeld, N. J. 


-Appointment and Work of Committee. 


foo, for the } purpose of current: and | pro- 


viding definite information concerning the properties of concrete and ) 

reinforced concrete and to recommend - necessary. factors and formulas he 


required in the design of structures in which these materials are sel 

The history of the appointment of. the ‘committees is as follows: 
iA At the Annual Convention of. the American Society of | Civil | 
Engineers, held at Asheville, N. 


i 
“Tt is the sense of this meeting thats a ap- 
; _ pointed to take up the question of concrete and steel-concrete, and that 
= committee co-operate with the American Society Testing Ma- 


the adoptio this ‘resolution, a a Committee 

on Concrete and Steel- concrete ‘was appointed by the Board of Direc- _ ii 
- tion on May Bist, 1904. At the Annual Meeting, held J anuary 18th, Pay 


; 1905, the title | of this Special Committee was, at the r request of the % 
Committee, changed to | “Special Committee on Concrete and Rein- 
forced. Concrete. This Special Committee held its first meeting at 

Atlantic City, N. ‘Tune 17th, 1904, and effected an. organization ; 
i Mr. ©. ©. § Schneider was appointed ‘Chairman and Mr. J. WwW. Schaub, 
‘ Mr. Schneider resigned from the Comm ittee January 

84d, 1911, and the Board of Direction, on n January Bist, , 1911, appointed iy Ds 4 


Mr. J. R. Worcester a as Chairman. On the ‘resignation of Mr. Ww. 
Schaub, Mr. Richard was appointed Se 


mmittee it was decided to « - operate 
with similar committees had been appointed by the American 
Society for Testing Materials and the American Railway Engineering 
and Maintenance of | Way Association through the organization of a 


Sa Committee on Concrete and Reinforced Concrete. cade 
10th, 


—— 
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e American Society for 
held o on nJ uly ist, 1908, ‘at the 


- the. Exocutive to consider the desira- 
bility of appointing a committee on ‘Reinforced Concrete’, with a = 
@ co-operating with the committees of other societies in the study of 


At the meeting of the Executive Committee of the American — J 


the 


Association | a Committee on July 20th, 1899, 


March 19th, 1908, At the > in on March Tith, 
1904, the Committee on Masonry was authorized co-operate with 
Wa _ the Special Committee on Concrete and Reinforced Concrete of the 
Society | of Civil and, this action, a 

a meeting of the several special representing the 

1904, were for work of these 
lieg several committees through the formation of f the Joint Committee on 
Concrete and Reinforced Concrete. Mr. C. C. Schneider was elected 
chairman and Professor A. N. Talbot temporary secretary. 
‘The proposed plan of action of the Special Committee of the American 

Society of Civil Engineers was outlined, involving: the appointment of 

sub-committees on Plan and Scope, on Tests, and on ‘Ways and Means. 

ao Joint Committee, at its first meeting, invited the Association 
= | American Portland Cement Manufacturers to join in its deliberations a. 


through a committee appoined f for the purpose. 
The Joint Committee, at meetings at St. Louis in Octobe er, 1904, 
nd at New ‘York in the e following January, perfected its s organization — 
the. adoption of rules and the choice of Mr. C. Schneider 
_ Chairman, Mr. Emil Swensson, Vice- Chairman, and Mr. J. W. Schaub, | 
Racers. Late, oe the resignation of Mr. Schaub, Mr. Richard L. 
Humphrey was: chosen Secretary. Sub- committees on Scope, 


on Tests, and on Ways and Means were appointed. — Pe eae 


3; on Mai Jelphia in December, all the meetings of the 
it ; at Philadelphia Iso represented at all t 
. The Committee wa | 
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— 
of cifications for Portland 
set of spe 
== _A preliminary set of 
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—C. C. Scunemver. 
Vice- Chairman 


ociety of Civil Engineers (Special Comm tee on Concrete 


K,, Profe sor 


“Hoff, Olaf, Vice-President, ‘Butler Brothers Hoff and 
Humphrey, Richard | Consulting "Engineer; Engineer i in 


American Cement Company, Phila 


Swensson, Emil, Consulting Engineer, Pittsburgh, Pa. 
hia ve in “Charge of Theoretical and Applied Mechanics, U 
of Mllinois, Urbana, Ill. 
Consulting Engineer, Boston, 
Wen, 


uller, William B. ; Engineer, New York, 
Heidenreich, E Consulting Engineer, New York, 
_ Richard Engineer; ; Engineer 


Johnson, Albert L., Consulting Engineer, St. Louis, 
- Lanza, Gaetano, Professor of ‘Theoretical and Applied Mechan 


Institute of Mass we 


Rapid Transit ( Company, Philadelphia, Pa. 


Moisseiff, Leon S., Engineer of Design, Departm 


| 
niversity | 
: 
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HL, Assistant E of of 


urneaure, F. E., | 


Samuel Tobias, Assistant Engineer, Philadelphia 7 


Webster, Engineer, ‘Bureau of ‘Survey 


Beckwith, ges” Str uctures, Lake 

Shore Michigan Railroad, Cleveland, Ohio. 

“Boy ynton, W., Inspecting Engineer, Cement Department, 


issociation: of ortland Manufactures Commitee 


Company, Sandusky, Ohio. 


Since the following changes have occurred a 


= 
w. ‘Schaub, died March ‘Both, 1 1909. 
Frank: 


— 

— WP of Posting |aboratory 

— 

7 

yy 

weg 

< 

Fraser, Norman D., President, Chic 

Griffiths, R. E., Vice-President, American Cement Company, 

is Steel 
— 


Febr uary, 1! 91: 


Hotchkiss, Assistant Bridge Engineer, Chicago, 
and Quincy Rellvcad, Chicago, I. 


Prior, J. H., Assistant Engineer, Chicago, Milwaukee and 


Schall, F. E, Bridge Engineer, Railroad, South 


st At a_ meeting of the Joint Committee held at Atlantic City, | 


nil n June 30th , 1911, Mr. J. R. ‘Wor rcester was elected Chairmar 


17th, 190: at 1t Atlantic City, 
Oct. 4th, ‘5th, 6th, 1904, at St. Louis, Mo. 
Jan. ‘17th, 1905, at New York, N.Y. 


June Q1st, 1905, at Cleveland, Ohio. 


30th, at Atlantic Ne 


Dec. 18th, 1906, at New Y ork, 
Jan. 15th, 1907, at New York, N. 
March 18th, 1907, at Chicago, Til. 
June 21st, 22d, 1907, at Atlantic City, N. J. 
Dee. 10th, 1907 , at New York, 
Oct, 27th, 28th, 1908, at New York, N.Y. _ 
Dee. 9th, 10th, 11th, 1908, at Philadelphia, 


to co- he its sub- Ways and 


‘Means, to provide materials, and through its sub- committee on ‘Tests, 
to lines of testing and to advise as to methods. The 
ns, Case School of 
extity, Cornell University, University of Illinois , State ‘University 


y wa, Massachusetts Institute of Technology, , University of Minne- 


fea 


desi, 


— 
— 
> 
4 
We 
| 
the meeting of Me vol St. — 
‘Be ined to arrange tests at such 
_ 
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sota, Ohio Stat Univeity, Pardo Univer, end University. 
Wisconsin, undertook a preliminary series of tests, a and carried them em 


3 through, in due time reporting their results to the Committee. vite as 


‘Through the inability of the Committee to do much as it had 


Rees ped by way | of furnishing uniform materials for these tests and 
“exercising proper supervision, ‘the results were not serviceable 


as they would have been the full plans had been carefully 
ae ried out; but much important information was received in this is manner, 


and the Committee desires to express its gratitude | to the pi professors eA 


students assisted ‘80 kindly i in this work, 


The results were collated and edited by the of the Com- 
mittee at the Structural Materials Testing Laboratories of the U. 


Survey, St. Louis, and the results, in typewritten form, 
_ were circulated among the members of the Committee. _ Itv was hoped | 


that: they m might be published by the Geological ‘Survey as a Bulletin, oa 
but i in that the Committee was disappointed, though some of the results: 


ES 


have been published i in bulletins and papers issued their authors. 


June, 1905, the wv. . S. Geological Survey proposed to co- operate 
with the Joint Committee to the extent of. placing - the tests made at | 


the St. Louis Laboratory at its service and allowing the | Committee 
privilege advising a as to what tests of concrete and reinforced 


Ni 


by the. Committee, and brought by ‘the fact that the Secretary 
the Committee, who was also the Chairman of the sub- “committee 


tests, was in charge of the St. Louis Laboratory. 


‘During the five ye ears” in which the investigations of structural or 
were in progress under the direction of the ‘United States 
Survey, a large” amount of data relating to concrete 
reinforced concrete was obtained. ‘These investigations have included 
the survey of the constituent materials of concrete, such as sands, 
gravels, ‘and crushed stone, in the various parts of the United States, 
covering es as mortars or concretes in various consistencies 


| 


& 


number of series, of tests of plain and reinforced concrete beams 
made, covering ‘the influence of character (of aggregates, 


7, 


tions and age, percenta 


a eae in span relative to the depth, methods of ‘anchorage of ‘the peo onal 
ment, ete., strength. A study was made of the effect of 
Personal equation tests of — by three construction com- 


= 


Among other estigations were tests of reinforced concrete 
of 12 ‘ft. span, 


ks, of the 
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nd concretes, value of various water- -proofing and 


damp- pro fing preparations, effect of alkali and sea water on cement 
‘mortars and concretes, the fire- resistive properties -eoncrete and 


other structural materials, and these have been and published, 
| The collation and ‘study of the data 1 obtained us 
eapped through lack funds available for this ‘purpose, ‘the la 


part of the. appropriation being devoted to work “urgently re e 

by the various Government ‘Bureaus. re the: annual Government 
appropriation of $100 000, there was never available. more than $15 000 
per annum for the investigation of concrete reinforced concrete, 


and for several years the amount did not exceed $5 000 a year. 
of this was available for the publication of results, and the allotment: aa 
bight 


from the funds 2 for printing \ was, in- 


je 


by of some were under the direct 


supervision of members. The extent and varied of the 
tests, 


Tak 


The Committee also has had the of 


od. digesting ts of al ll ¢ 


concrete, and, in pursuance of this resolution, sub- 


Aggregates, ‘Proportions: nil “Mixing. 
‘Physical Characteristics, -Water- proofing, 4 
Strength and Elastic Properties. 
‘Simple Reinforced Concrete Beams 
-Beams, Floor Sl 
Columns and Piles. 
_Fire-resistive Qualities. 


Failures of Concrete Structure 


These 
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— erred this work to 
i ee 1910, Congress trans It is understood that oan 
On June 30th, ith the data collected. It the tests will be 
rs the work of te a 
— 
| 
bmitted by most of them. 
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‘tes and were of va 


ae. 


Committee. The Committee desires to express its appreciation 

Even with this” support, the field of activity ‘of the Committee 
ae been limited in scope, and it has been unable to undertake investiga- ee 
1908 the Committee began the preparation of 
; "Report which was submitted to the Society in January, 1909. Apre 

outline was prepared by the ‘Secretary and st submitted | to 

Committee i in Oc On October 27th, a meeting of the Joint 

Committe was held at New York, at which the report: was discussed 
by and chapters were sub- committees 

weeks. The 


thus rev vised, w as again submitted in ‘print to a full 


meeting held at Philadelphia, December 9th, 10th, and 11th, and 


again was over in great detail. As a result of those two meetings, 
om a considerable am unt of matter, which it was at ‘first intended to 
a include, was omitted on account of slight disagreements as to its form — i: 
and lack of time to work it into” satisfactory shape, and to this f acl <a 
be attributed some of ‘the criticisms which have been elicited 
It is hoped, i in this report, to avoid these objections. 
the spring o of 1911 the work of revising the 1909 Progress 


= was taken up, and ¢ a number of Teetings were held. | The dis- 


cussions submitted to the American Society of Civil Engineers and 
subsequent papers relating to the same subject. “were -earefully 
sidered, and differences of opinion between members of the ‘Com- 
the co- operation. of the societies “represented on the Joint 
Committee, the report was again put in type, and the necessary 
were printed for the use of the members of the Committee, the last 
xe bearing the date of August 1st, 1911. ss the form thus reached, the 
“9 report 1 remained until November 20th, 1912, when the Committee again 
met in New York and g gave the final review to bring, it into the 
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—Historical Sketch of Us 


considering the, a mei an neret 
distinction should be made between the two. The use of 
extends back to long before the Christian era—on the other hand, ‘the ae 


of reinforced concrete is in its infancy. 
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-concre te by the | ancient Romans 
of “the fact that voleanie or puzzolan, when mixed 
slaked lime, “made cement possessing hydraulic properties. The 


durability of this work of the Romans was due largely t favorable 


From the. downfall of of the Roman E impire- to the last half of te: 
Eighteenth | Century the e manufacture of cement seems to have been © 


he Roman cement mortars and concretes | surviving 


s the ravages of the elements became | so. hard that the cement acquired 


reputation that led the early "experimenters of Eighteenth 


- Century to seek to recover this s supposedly lost Roman ar t. Evidently, 
‘no concrete was used during» this period, for the necessity of simul- 


taneous induration in the interior and exterior of the mass prevents the 


of lime alone in concrete, and requires the use of some material 
Becton: hydraulic qualities. — This fact limited the use of concre 


‘regions where limes and cements were to be found. 
1756 that an argillaceous limestone pro- 


‘appreciation of ‘this knowledge have 


atural cement was firs st manufactured Parker in 1795, as a 


climatic conditions and the character of the cement used. 


Be sult of an attempt to equal or excel Roman cement, and in 1796 he mE 


too ok out an nglish patent. cement was first in 
the in of Portland cement, the reduction in 
cost. of manufacture, there has been a gradual substitution of 
land for natural ‘cement. production of cement reached 
al maximum of 10 000 000 bbl. in 18§ 
be 


z CE salled this cemen 


little Progress was made in the manufacture of this cement in England. 


Since 1855, however, the increase in. the produetion | Europe has 


and its supe has led toa gradually increasing use 


ions, -walls, Sadie, ete. Ww hile Portland 
nufactured it in 1824, and was produced in 1871 by. David O. Say lor, 


Pa., and Thomas Millen, at South Bend, Ind., it 
| not until the early Righties that | it was manufactured to any extent ir in 


America. From that time on, the increased, 


eaching = enormous tot: 


Tile of “off tie of ‘England. to 1850 
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Joseph 2b obtained British patent for casting solid 


walls in wooden moulds, and in 1897 C. Stevens obtained a patent 
‘making ¢ artificial cast stone with concrete. -It is not clear, 


ae that these inventors were the first to use the material i in a similar way. 


The origin of the idea of increasing the load- -carrying | sapacity of 


concrete by reinforcing i it with metal “embedded in it is generally 


attributed ‘to Joseph French who used a wire 


a 


the ‘material, as year, This boat. of reinforced ¢ con- 


cerete in 1850, which was exhibited at the Paris Exposition in 1853. 


France, in 1861, Francois, Coignet. the principles of rein- 


foreed concrete in the construction of beams, arches, pipes, ete., and 

- with Monier exhibited some of their work at the Paris Exposition of 4 
1867. Coignet also took out an English patent in 1855. In England, 
1854, ‘Wilkinson took out a patent for concrete 


floor. In America, Ernest L. Ransome used metal in combination with 
_ eonerete as 3 early as 1874, and W. E. W ard erected, in 1875, at Port — 


Chester, New York, a a house built entirely of reinforced conerete. 


Pe, Monier, while not t the first to apply i it » obtained the first patents ; 
for reinforced concrete, the German and American rights of which a 
of to 


J. Bauschinger, after, began the tests. on this 


Thaddeus ‘Hyatt, engineer, employed David Kirkaldy 
of London to make the experiments on reinforced concrete which Byatt } 
"published in 1877. The theories of Hyatt were applied in a practical 


to. building construction in by Jackson, of ‘San 


ae In America Ransome, between 1874 and 1884, constantly increased 
his application of metal reinforcement consisting of old wire rope and 
hoop iron, gradually realizing the necessity for using it with a greater — 


regard { for its proper position in the mass, and i in 1884 took out the first 


Ay 


patent for a deformed bar. Prior to ‘this, reinforced concrete was used 


but little in the United States. Ransome built first important 
ex: structure in 1890, the Leland Stanford, Jr., Museum Building, 312 ft. 


ie prs long, two stories high, with basement, the walls and floors of which 4 


were of reinforced concrete. Since. 1891, when the first slabs of rein- 
forced concrete were cused in America, the development has been rapid. 
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slowly in Europe, and between 1891 and 1894 Moeller in Germany, 
Wit sch and Emperger i in n Hungary, Melan in | Austria, and Hennebique ~ 

France were pioneers in its development. ‘Hennebique built rein- 

is forced praemarens slabs as early as as 1879, but did not patent his ‘system of 


Neuman, de Von Thullie , Ostenfeld, Sanders, 
Spitzer, Lutken, Ritter, Hatt, Talbot, Turneaure, and others. . As early 

‘as 1884, Ransome worked ‘out methods of calculation ix ndependent 
aa _ other investigators, and i in 1899  Oonsidare published his important series tae 
of tests from which he deduced his methods of calculation. ibe 
During the last ten years the earlier theories have been somewhat 
modified as experience has been gained the fund of experi 


ia knowledge has accumulated. The trend of the modifications _ ghee 


has been toward greater harmony in methods « of calculation. - Some of “eg 


the earlier assumptions have been proved fallacious, and generally aban- — 
doned. On the other hand, some of the refinements : of calculation, 
though known to be in accordance with facts, have, by general consent, 
‘been discarded, as they do not affect the design materially, or are 
taken int into account by a “modification of the constants. _ Among these 
are the value of the concrete in the tension side « of : a beam and the lack Der 
fa uniform modulus « of elasticity in compression 0: of concrete under vag 
varying stress. The earlier” theories did not deal with the 
diagonal tension under shearing stresses, This has been found to be 
a most important consideration, and much attention has been paid to 
} it in recent years. In spite of the study which has already been ven 
oer it, however, there is still much to learn in this direction. The action — 
_of various forms of reinforcement in columns has received much con- — 
sideration, and there is still a wide difference of opinion as to the efficacy ha 
of ‘some forms of column reinforcement. Many experiments have been 
made in this branch of the subject, and p practice appears to be ites 
; In the preparation o of this historical sketch, _ the Committee has 
endeavored to verify the facts, and has received the co-operation — 
i. Ker mpton Dyson, Secretary of the Concrete Institute of England, — 
‘Alfred I Huser, President, Deutscher Beton- Verein, C. von Bach, Otto Se 
ube, of Germany, ‘Karl Naehr, « of Austria, Joseph Schustler, 
‘Hungary, and H. I. Hannover, of Denmark, to whom the Committee | 


wishes to acknowledge its appreciation and thanks. ake 

Authorities on Which are ‘Based. 

It has been suggested that: a report such as this should include all | 

e data on which conclusions are based. . The racticability of this 


may not be Tealized by those who are not t familiar wi with the enormous _ 
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quantity of. _matter involved: ‘There are; however, ‘reasons shen 
the magnitude « of the task which tend to show that full publication i is. 
= advisable. One of these is that most of the experimental i 
already appeared in print and are “now available, and a reprint 


‘ of them would be of no great advantage to any one. Where originally 
printed they are frequently accompanied with. comments and deductions 


m8 by ° their authors, which are of great value as such but could searcely 
he copied by the Committee. Another reason against publication is 


that, in the large part of the experimental work consulted, ‘it has been 


that -eertain vitally important information, either with regard 


to. the materials, the way in which they are manipulated, or as to the — 
= precise: results reached, is lacking. The « omission of measurements of iby 
= ae. deformations, ofe course, frequently renders results ¢ of little value. W hile 


tion. The difficulty « of separating t the valuable the ould 


It may not be improper, however, to append the. following list Of 


authors and references, as comprising a considerable part of the most ‘a 


important published on the under consideration : 


Oy, Bach. —“Compressive Tests”: Deutsche Bauscitung, 1905, 


Carson. — “Plain and Reinforced Boston 


peami 

Commission , 10th Annual Report, 1904, Appendix G. 
A. —“Reinforced Beams and Columns”: Comptes Rendus de 
des Sciences, CXXVII, p. 992; ; CXXIX, p 
CV, Sept. 8, 1902 ; CXL, June 30, 190% 
. Emperger.— auf dem Gebicte des Ris 


sen- 
Feret.—“Sur la Compact des Mortiers Hydrauliques” : Annales des 
Ponts et Chaussees, 1892, IT. “Composition, Various Tests 
_ Reinforeing” Etude aperimental du Ciment Armé, 1906. 
B. F uller Sanford E. Thompson.—“Composition and : 

Density”: Tran sactions, American Society of Civil Engineers, Vol. 


William K. Hatt. ‘Reinforced Concrete Beams” : Proceedings, _Amer- 


jean Society Testing Materials, Vol. IT, 1902, 161; Journal, 


James Howard.—“Watertown Arsenal Tests: of Cubes and Rein- q 
1903, 1905, and 1906; Proceedings, “American q 


jety Affairs. 
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—“St. Eouis Laboratory Tests o 
-Fire- ‘Resistance” S. Geological Survey, Bulle 
31 , Technologic 


mpressive Tests 


p. 483; 


E Imer MeCaustland.—* ‘Plain and Heinforoed 


Protection of Steel by Concrete” : 
i Boston Insurance Engineering xperiment 
ogan Page.— ‘Properties of Oil- mixed Portlan 


and Concrete”: Transactions, , American of Civil 


jeorge W. ‘Rafter 


tudeloff.— ersuche Eisenbeton- Séulen, Beton und 


Vol. IV, 1904, p. 476; Wk: VIL, 1907, 
p. 382 - University - ti Vos. 1, 4, 14, 20, 
Arthur N. Talbot and 
: for Structural Steel Columns” 


‘Society for ‘VI 1906, 
: Proceedings, 


Geological “Survey ' Tests, direction. of of Richard Hum- 
rey. Tests of High-pr -pressure- ‘Steam o on Conerete, and of Damp- 


— 
Am 4 
per 
A 
> Lanza.—“Reinforced Columns and Beams”: | 4 
ings, American Society for Testing Materials, 1904, p 
ifs 
4 
— 


CRETE [Society Affairs, 


ee.) Testing Materials, Vol. VI, 1906, p. 433, and Vol. VII, 1907, 


Recommendations of British Reinforced Conerete Committee, 1907, 


* 


Rules of French Government, 1907 
Recommendations of Swiss Society of Engineers and 1909. 
Rules s of the A Austrian ‘Ministry of the 1908, 


In addition. to the authorities re quoted, Committee desires 


to acknowledge with thanks the discussions of its 
ae per which have appeared from time time to time, and to say that all the ve 


brought ‘out therein have, been carefully weighed. 


—Character of ‘Report a 
‘the time of apy appointment of the Committee, in 1904, ‘there 


(2 existed a great div ersity of opinion i in America as to methods of design, : 


See working stresses, and methods ¢ of proportioning, hand- 
ding, ‘ete. great deal of experimental work had been done, but there 


wa need of a clearing house through which results | could be compared — 


divergent views harmonized. During the interval between the 


-pointment of the Committee and the preparation of its first Progress 
a 
Report. rapid advance was made in the art of concrete construction aided — 


by the results of the investigations and the experience acquired by +a 
_ constructors. . This ‘report, which was submitted in 1909, attempted i 


to embody recommendations for safe methods construction and 


design in accordance with the best practice of. the day. It would. 
been for such a report to meet with the mend 4 


been conducted by some. of the technical ‘institutions and 
and corporate interests, and ‘through these and through longer 


ir is now able to > make some perfecting modifications of of its former report q } 
and to add some entirely new material, ‘The time, therefore, seems 


this, second | report, bringing the 


John L. Van Ornum.—‘“Fatigue in Reinforced Beams”: 
American Society of Civil Engineers, Vol. LVIII, 1907, p. | 
Morton _O. Withey.—“Beams, Columns”: University of Wisconsin, 
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4 and metal is aritvale rly y advantageous — in the beam, where both com 


The Committee would point out that wi while the report deals with 


‘subjected, and includes 
ordinary of proportioning. and it does not go ‘int 


Tt is not to be assumed that the Committee in presentin a 
report wishes to imply that further improvements are not possible. 


careful reading will disclose many points on which the present deduc- 


tions: are reg 


on”, 


‘The use of concrete ‘and reinforced concrete involves the’ xercise 


of to for any other building 


nent; on on the contrary, 
should control. interpretation and applicatio of rules. 


The and reinforced concrete for engineer- 


g structures, or parts thereof, is now so well established that . 
be considered the recognized | materials of construction. 
proved satisfactory ie used, for shove 


is a material of very 


fire- resistive qualities, its” strength in compression, its relatively low 


- cost, and its adaptability to placing, especially where space is cramped 
limited. strength increases generally with age. 


Concrete is well adapted for structures ‘in which 
are compressive, , such. foundations, dams, retaining 


tunnels, piers, abutments, short columns, and, in many 


concrete, the tensile te 


"stresses, ‘concrete becomes available for general in a great variety 
Structures and structural forms. This combination of concrete 


5 _ pression and tension exist; it is also advantageous i in the column, where 5 


> 
2 j 
_sipresent state of fully as pe tens 
is what the word i the 
e word i 4 
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the main are compressive e, but where cross-ben may exist. 
In structures resisting lateral forces, it ‘Possesses advantages over ‘plain 


that it may be designed so as ‘to. utilize more fully 


temperature change 
| 
ora ‘combination of the causes : design, p ‘poor 
material, faulty execution, and premature removal of forms. 
The defects in a design 1 ‘may be many and various. ‘The: computa- 
tions and on which they were » based be cand 


used may be excessive, or the | details of the design 
_ Articulated concrete “structures designed ine imitation no 
‘may be ‘mentioned as illustrating a a questionable use of rein- 
forced | cone rete, and such structures are not ‘recommended. 
Poor material is sometimes used for the concrete, as well as for 


the reinforcement. he use of poor ¢ especially sand, 


in Spee fications, for 


hs 


Faulty. execution, workmanship, and early removal of 


may be attributed to unintelligent or _insuffici 


3 —Responsibility and Supervision. 
T he design of reinforced concrete structures should receive at least 


the same ‘eatetel consideration those steel, and engineers: 


The computations should ine ‘lude > all minor details, which are some- 


“times | of the utmost importance. design should show clearly 
— and position of the reinforcement, and should provide for proper — 


connections between the co nponent parts, so that they | eannot be dis- 


placed. As the connections between reinforced concrete members are 

a source weakness, the design ‘should include a \ detailed 
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by 


the’ contracts let on ‘te 8 “design a specification 
= A in accordance with legitimate practice, | reinforced concrete struc ™ 


ties. For reinforced however, the limited 
which municipal inspectors are able to give is not sufficient. ‘There-_ 


fore, means more adequate supervision and inspection should be 


The of work should not be. separated from the design, 
as intelligent supervision and successful execution can be expected 


& only when both functions are combined. The engineer wh 
eS the design and specifications, therefore, should have the supervision | 4 


he Committee | recommends the following rules: for st 


(a) Before work is commenced, ‘complete plans shall be. 
‘accompanied by specifications, stress computations, and descriptions 
showing the suesint arrangement and all details. The plans shall show _ 
the size, length, dimensions for points of bending, : and — ‘Position: ys 

ll reinforcement, including stirrups, 
computations shall give the loads assumed as 
dead and live loads, wind, and impact, if: any, and the 1 resulting stresses. a 
The e specifications shall state the qualities of the materials 
a cused for r making the concrete, and the n manner in w which they | are to. 


(ec) The ‘strength which the concrete is expected attain after 


‘definite period shall be stated i in the specifications. 
(d) The drawings and specifications shall be signed by the e1 


and specifiations structures be 


al, and copies of 

(f) The of pect by other authorities 
shall not relieve the engineer or the contractor of responsibility. 


construction "shall be made by ‘competent 


ne supervision of the el ngineer, and 


of 
| 
— 
4 
i 
— 


CONORETE AND REI 


[Society Affair 


5. The strength of the of ‘tet 


7. Prevention of injury to any part of the by and 


5 


8. Comparison _dimensions of all parts: of the finished 


aa na (h) Load tests on portions of the finished structure | shall be made ae te. 
where there is reasonable sus) suspicion that the work has not been’ prop- 


eS _ erly performed, or that, through influences of some kind, the strength ae 
been impaired. ading shall be carried to such a ‘point that one 


three- quarters times the calculated working stresses in critical 
fire 

parts” are » reached, and such loads shall cause ‘no injurious permanent > 


—Destrue tive 
(a) Corrosion of. Metal Reinforcement. experience indi 


cate that steel sufficiently | ‘embedded in good concrete is well protected 


against corrosion, no matter whether located above or b below water 


level. It is recommended that such. protection be 1 not less than 1 in. 
thickness. the concrete, is porous, so as to be readily permeable 


‘ ae by water, as when the concrete is laid with a very dry consistency, the 


metal may corrode | on account of presence of moisture and air. 


Sad 


ile reinforced concrete structures 4 


considerably higher than those which usually occur in concrete 
structures in practice. If the iron be positive, trouble may “manifest 
itself f by corrosion of the iron accompanied by cracking of the ‘con- 
; is crete, and, if the iron be negative, there may be a ‘softening of the 
ae conerete near the surface of the iron, resulting in a destruction of 
“than the vast and almost if not quite disappears at voltages that ea 
pa are most likely to be encountered in practice. The ‘cathode effect, on ee. 
the other hand, takes place even on very low voltages, and is therefore 
more important from a ‘standpoint than that the anode. 


-erete, injury is generally to be expected only where 1 voltages are 


| 
| 4 
; 
q 4 
E 
7 
q | 
Hit as may, under certain conditions, be ir 
4 
7 
i 
14 


are susceptible to 
01 al concrete, both. the 
rogressing much more rapidly in the presence of ‘tied. 


There is . great weight of evidence to show that normal reinfo 
ncrete structures free from salt are in very little danger under ‘most _ 


practical conditions, while non- n-reinforced concrete structures are prac- 


ee (c) Sea Water.—The data available cor concerning the effec 
water on or reinforced | concrete are limited and inconclusive. bey, 


tion has place. has chiefly between low and 


tide levels, and is due, evidently, i in part | to frost. - Chemical — 
also appears to be indicated by t the softening of the mortar. To effect — 


the best resistance to ‘to sea water, concrete must be 
and placed so. as as to prevent 


the or through the joints. 


cal composition as will best ‘the action of sea waters the agere- 


gates should be carefully selected, graded, and proportioned with — 


the SO as s to secure the maximum possible density ; the concrete 


should be ‘made water- r-tight; concrete should be e kept from 

exposure to sea a water until it is thoroughly hard and impervious. 
(d) Acids. —Concrete of first-class quality, thoroughly _hardened, 


but i 


produce i injurious effects, with the lime which 
-yesult in a ‘disintegration of the concrete in contact with them. ae aa 
oa Alkalies. —The action of alkalies on concrete ‘is problematical. 

Be In the reclamation of arid land, where the soil is heavily charged with ¥ 

salts, it has been found that concrete, stone, brick, iron, 
aterials are ‘injured under certain conditions. would seem 

at the level o: of the ground- water, in an extremely 

such structures are disintegrated, through the rapid crystallization of 

_ the alkaline salts, resulting from the alternate wetting and drying ey 

of the surface. - Such destructive action can be prevented by the 1 ~~ 

ofa a protective coating, and is is minimized by ring a dense concrete. 
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de effects $$$ 

= years without apparent injury. In_ many harbors where the water ae 
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and reinforced concrete is the first essential. The 
of the quality of the materials used cannot be overestimated, and “not 
the: ‘cement but also the aggregates should be subject to 
quality. 


Bee 


Portland Cement.—This is. the finely pulverized product 
‘sulting from the calcination to incipient fusion, of intimate mix- 
of properly proportioned argillaceous and -ealeareous ; materials. 
It has a definite chemical composition varying 
Portland cement t should be used in reinforced _conerete- 
‘tion and any construction that will be subject to shocks or vibrations s 


Natural Cement.—This is the finely product 


stone must certain composition, 


lie much wider limits than in the case of Portland ec ment 
cement does not develop its” strength as quickly, nor is it as 


=e ad 


_ Where economy is the governing factor, comparison may be made 
between the use of natural cement cand leaner mixture of - 


that will dev the same strength. 

Puzzolan or Cement. —This is” the finely pulv 
Product resulting from grinding mechanical mixture | of granulated — 

Puzzolan cement ‘is not nearly ras” or reliable 
"Portland or natural cement, is used extensively, and never in 
important work; it. should be used only for ‘foundation work under- 


where it is ‘not exposed to air or running water. 


Specifications. —The ‘cement should meet the 

the ‘Standard Methods 0 of Testing and Specifications for Cement (see 


Appendix, p p. 158), or: as may be hereafter ‘amended, the result of | ‘the 
joint labors of Special Committees of the American | Society of Civil 


a 
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ruction purposes: Portland, Natural, 
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-_ gontained in a unit volume to the tota 


purpose of their ¢ and the necessary 
cure maximum density* or a minimum percentage of voids. i, ye 
(a) Fine. Aggregate.—This should consist of sand, erushed stone, or 
gravel screenings, graded from fine to. coarse, and passing when dry 
. sereen having holes } in. in diameter; 
r deleterious matter ; ‘and not more than 
in. ‘Fine aggregates 


__ Fine aggregate ‘should: be of such that 


when m made into briquettes, will show : at tensile ‘strength at least equal 
to ‘the ‘strength | of 1:3 ‘mortar of the same consistency -made with 
ame cement ai and ‘standard Ottawa sand. If f the 2 aggregate 
oorer quality, the proportion of cement in mortar should be in- 
if the strength | developed by the aggregate in the 1 
ss than 70% of the strength of the Ottawa sand mortar, pak goaded 
hould be rejected. To av oid the removal of any coating on the grains, a 
which may affect the strength, bank sands should not be dried ee 
being” made into” mortar, but should | contain natural 
"percentage of moisture may be determined on a separate sample 


correcting 40% ‘more water may y be 


which is ‘retained on 


and graded from the ‘to the it 
n, hard, dareble, free from all. matter. 


f th ‘gov char 


or reinforced and for small masses mreinforced 

crete, the aggregate m must be small enough to > produce x with th the mortar in 


oe * A convenient c coefficient « of density is the : ratio of the s sum n of thi Dm ume es « 
1 +A natural sand obtained at Ottawa. IIl. . passing a screen having 20 meshes and re- 
tained ona screen having 30 meshes per lin. in.; prepared and furnished by the Ottawa Be od 
Silica Company. for 2 cents per Ib., f. 0. b. cars, Ottawa, Ill.. under the direction of the © Se 
ee Committee on Uniform Tests o Cement of the the e American Society of Civil UEaginers, Ret: 


ecting the aggregates for 
7 
ie 
the same consistency, = — 
is should consist of crushed stone or 
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For co in masses, the size of the coarse may 


increased, as a large aggregate a concrete no 


Cinder should not be used reinforced struc 


tures. ‘It may be allowable in mass for very light loads or for fire. 


protection | purposes. The cinders used should be composed of hard, 

vitreous clinker, free from — unburned oval, or ashes 


onerete should b be free from oil, acid, 


sities, | or omganic 1 matter. 


he recommends, as a suitable 1 material for 
ment, steel filling the requirements for structural steel reinforcement 
the specifications adopted by Railway Engineering 


ment for shrinkage and temperature stresses, material filling the 
sar of the specifications adopted by the American Railway E En- 
— Association for high- carbon steel (Appendix, p . 161) may be 
used, adopting the same unit stress as hereinafter recommended for ae 


oa the reinforcement of > slabs, small beams, or minor details, or 


Where little bending or shaping is and also for reinforce- 


~ from rom bars of the grade of riv ial steel may be used with the unit stresses — 


Proportions, 


} 


The “measurement of the fine and coarse sho 
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d to reduce or destroy the 
— a cter which would tend 1 

it of measure shou 
— onsidere 
q 
uld be by 


Ay Relation of Fine and Coarse stanton: Silat fine and coarse 


be in such relative proportions as will insure 
maximum density. In unimportant: work it is sufficient to do this by 


cement; for ‘important “work these be 
determined by density experiments, and of the fine 
coarse: aggregates should be uniformly 

changed to ‘meet ‘the v varying sizes. 


of cement to ‘total ‘parts: of fine 
coarse. — measured separately should generally be used For 


enerally preferable, and in 
ubble: conerete, mixture of 1:9 or even 1: be 


For all important construction, advance tests. should 
the These tests ‘should be made w under laboratory to 


obtain uniformity i in mixing, ‘proportioning, and storage, and | in case 
the results do not conform to the requirements of the: work, aggregates” 
of a better quality should be chosen, or richer proportions used to 


ingredients of ‘concrete should | be ‘thoroughly mixed, 
4 _ mixing should continue until the cement is uniformly distributed and 
the mass is uniform in color and h homogeneous. As the maximum 


= and of a mixture largely on 


— the concrete is uniformly mixed, eapecially where limestone 

aggregates having the color of cement: are used, it is essential that 


time will y on whether the mixing is by ‘machine 
Measuring Ingredients. —Methods of measurement 
portions of th rarious ingredients should be used which wil! secure 
separate and uniform measurements of cement, fine aggregate 
aggregate, and water, | at all times. 

Machine Mizing.—When the conditions ill permit a machine 
mixer of a type which insures the uniform proportioning of the 


4 7 
J masonry or r = 
| These proportions should be determined by the strength or th _ 
ing qualities required in the construction at the critica 
Be use. Experienced judgment based on individual observation ar a 4 
— 
| 
& 


theoughout the mass should be use ed, as a 
can be thus obtained. The for a 
~ a minimum time of at least 1 min. after all the i 


taken to turn al all the ingredients together at least six times 
until they are homogeneous in appearance and color. 


(ad) Consistency.— The materials should be wet enough | 
produce @ concrete of such a consistency as” will flow into the forms 
and about the metal reinforcement when used, and which, at the s same 
time, | can be conveyed from the mixer to the forms without peparetion | 


Retempering conerete should not remixed with» 


3. 


long time ‘is likely ‘to. occur 


Concrete should be in such a manner will permit the 


“most ‘thorough compacting, such as can be obtained by working with 


a straight shovel or slicing tool kept moving up and down until 
“a ingredients have settled in their proper places by ‘gravity, and the : 


_ surplus water has been forced to the | surface. Special care should be a 
exercised to prev ent the formation of laitance, which hardens very — 


slowly and forms a poor surface on w hich to to deposit t fresh concrete. 


Before depositing concrete, the reinforcement ‘should be carefully 

laced in accordance with the plans, and adequate means provided to 


oe it in its proper position until the concrete has been deposited and 
a cted; care should be taken to see that the forms ¢ are substantial i: 


yall n necessar rooves for j oinin 


roughened, thoroughly cleansed of foreign material and laitance, thor- 
oughly 1 wetted, and then slushed with a mortar consisting of one part 
Portland cement and not more than two parts fine. aggregate. 
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M ethods.—Concrete, after the completion of the mixing, should 
ae a handled rapidly, and in as small masses as is practicable, from the 4 
— stances should concrete 
cement should be used | 
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is particularly importan 


the freezing point. 
Ce) Rubble Concrete—V 


massive work, ‘its value 3 may | be improved and its cost: materially 1 re- 

- duced by the use of clean stones thoroughly embedded in the 

as near together as is possible and still entirely surrounded by onerete. 
Under Water placing concrete under it is is essential 


ugh w ater. The connnebe should be mixed very wet (more so 


and into the place with practically a level surface. 
coarse aggregate should be smaller than ordinarily used, and 
_ ‘never more than 1 in. in diameter. — a The use of gravel facilitates mixing 
ee. and assists the flow of concrete through the tremie. The mouth of the 
fas _ tremie should be buried i in the concrete so » far that it is at all times 
entirely sealed and the surrounding water prevented from forcing itself 
into the tremie; the concrete will then discharge \ without coming in 

contact with the water. tremie ‘should be suspended so that it 

to choke off or prevent 


flow; the lateral flow | preferably be not more than 


flow should be continuous, in order to ‘produce a monolithic | 
mass and prevent the formation of laitance in the interior. 


a 


me large structures it may be necessary to divide the mass of con- 
crete into several small compartments or units, filling one at a tim 


— With pr proper care, it is possible i in this manner to ‘obtain @ as nigel res 


to the ‘designed dimensions and ‘contours; a nd they shoul 
tight in order to prevent the leakage of mortar. 


wi The time for removal of forms i is one e of the most i important steps i i 


me 


removing the forms. 


he removal of the forms sl 
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a freezing temperature, unless special precautions are taken toavoid 
t use of materials covered with ice crystals or containing frost, 
. ae to provide means to prevent the concrete from freezing after being a 
aq in position and until it has thoroughly hardened. : 
forms the greater portion of the concrete, 
t that this heated to well above 
the concrete is to be deposited ‘in 
34 
a 
= 
— 
— 
— 
— 
e concrete and ascertain its hardness before 
ening of concrete that the proper 
time for 10uld be decided by some competent 
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pe It may be stated i in a a general way that forms should remain in an 


longer for reinforced concrete than for plain « or massive concrete, 
ints 

that forms for floors, beams, and similar horizontal should 


7 


remain in place much longer than for vertical walls, 

When the concrete gives a distinctive ‘ring under ‘the blow of a 
hammer, it is generally an indication that it has hardened sufficiently, 

- to permit the removal of the forms with safety. If, however, the tem- en 


perature is such that there i is om that the concrete is 


th 


a 

Concrete. e.—For concrete construction it is desirable to » cast the 
‘entire structure at one operation, but tas this i is not always possible, espe- 
aA cially i in large structures, it is-1 necessary to. stop the work at some con- =a . 


= point. This point should bes selected so so that the > resulting joint ai 


may have the least possible effect on n the strength of the structure. 


the lower side of the | that the joints in girders” be ata 


* beam: eae the joints in the members of a floor system should in rial 


bem at or near the center of the span. 
my erat in columns should be perpendicular t to the axis of the cohumn, 

in girders, beams, and floor slabs" perpendicular to the plane of 


-elaials permitting a period of at least 2 hours to elapse, thus providing 
for settlement or shrinkage in the columns. 
Boney aa Shrinkage and contraction joints may be necessary i in concrete sub- E 
3 ject to great fluctuations in 1 temperature. The frequency of these joints 
ae will depend, first, on the range of temperature to which the concrete will _ 
"3 be subjected, and second, on the quantity and position of the reinforce- _ 
These joints should be determined, and provided for in the 
‘Sign. In massive work, such as retaining walls, abutments, etc., 
without reinforcement, contraction joints should be provided at in- 
tervals of from 25 to 50 ft. and with reinforcement from 50 to 80 ft. 
by ae smaller the height and thickness, the closer the spacing) through- _ 
out the length of the ‘structure. ‘o ‘provide against the structure being 
thrown out of line by ‘unequal settlement, each section 1 of the wall should 
‘be tongued and grooved into the adjoining ‘section. groove should 


ey 


a Pie? be formed in the surface of the concrete at vertical joints in walls or 
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The ‘insertion oe a sheet of copper or zinc, or even tarred paper, 2 


the lap should be on the basis” 
the safe bond stress, the stress in the bar, and the shearing resistance _ 
of the concrete at the point of splice; or a connection should be made ae 
betweer n the bars” of sufficient strength to carry the stress. Splices 
= a points of maximum stress should be avoided. Peal columns, bars more 
. in diameter, not subject tot tension, should be properly 
butted in a suitable sleeve; smaller bars may be treated 
< as indicated for tension reinforcement, or the stress may be eared for 7 
eu by embedment in large masses of concrete. At foundations, bearing 
plates should be provided for supporting the bars, or the bars may be 


earried into the footing a “sufficient distance to transmit the stress of 


"temperature changes, causes cracks the size of which depends | on the in 
extent of the mass. The resulting stresses are important in monolithic | 
construction, and should be considered carefully | by the designer; they 


cannot be counteracted successfully, but the effects can be minimized. 


perature, ‘ean be broken up to some extent into small cracks by placing | 


__ reinforcement in the « concrete; ; in long continuous lengths of “concrete, 


it i is better to provide shrinksge at points in the structure w 


Smal masses or bodies of concrete should 


, are 


: 


possible, at joints woul occur in limension 
stone 1 masonry. 
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= that concrete, on. account of its low rate of heat conductivity 

the fact that it is incombustible, may be used safely for fire- 


dehydration of concrete probably 500° 
a are and is completed at about 900° Fahr., but experience indicates | that the 


ons 


volatilization | of the water absorbs heed from the surrounding mass, 
which, together with the resistance of the air cells, tends to increase 

heat resistance of the. concrete, ‘so that the process of dehydration i is 
much retarded. The concrete that is actually affected by 
position and affords to the conerete beneath it. 


be fully established. However, for ordinary conditions, it recom- 
es mended that the mania i in girders and columns be protected by a mini- 

- mum of 2 in. of concrete ; that the metal in beams be protected by a 2 


Be minimum of 14 in. _ of concrete ; and that the metal in floor slabs” be i: : 


= protected by a minimum of 1 in. of concrete. 
4 is recommended that, in monolithic concrete con-- 

crete toa depth of 13 in. be considered as protective 


Lee It is recommended that the corners of columns, girders, ‘ond sie a 


have been ‘used to render concrete impervious to 
under normal “eonditions, and also under pressure conditions 
that exist in reservoirs, dams, and conduits of various kinds. Experi-— = 


= shows, however, that where mortar or concrete is proportioned 


be beveled or rounded, sharp corner is more seriously affected by 


to obtain the greatest practicable density and is mixed to a rather wet” and 
consistency, the resulting mortar or concrete is impervious under mod- 


concrete of dry consistency is more or less pervious and 


compounds of various kinds have been mixed with: the concrete, 
toned as a wash to the surface for the purpose of making it — 
tight. “Many of these compounds are of | but temporary value, and 
lose their imparting the conerete. 
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vided the concrete itself 1s impervious, cracks may be so reduced by 


horizontal and reinforcement properly proportioned locat 


that ey are too minute to per mit leakage, or are soon closed by infil- 


for 
‘against injury liquids | or 


ae, . retaining: and similar walls in direct contact with the oh 
application of one or two coatings of hot coal-tar pitch to the 


-— thoroughly dried surface of concrete is an efficient method of prevent-_ ae 
ing the penetration of moisture from the ¢ ie 


5.—Surface 
an er type, « awl should not be be used 


als. One of the important prob- 
connected with its use is the character of the finish of 


nerete is ‘and the work should be. conducted as” 
possible the finish desired. For many forms of construction the 
surface of the concrete is but frequently the marks of 

and the surface are Gaplessing, making s 


green tooling it after it 
removes the film of. ‘mortar and brings the aggregates of the ae 
into- relief is frequently used to remove the form markings, break the 


“monotonous appearance of ‘the surface, and make it more pleasing. 


rae 
The plastering of surfaces, as ordinarily. sseplied, should be avoided, 


for, even ‘if carefully done, it is likely to 
temperature 


‘VII. Desien. 
1.—Massive ‘Conerete. 


In the design a massive or plain concrete, no accour 
taken of the of 


“amounts, to resist 


kept within the third of the section, in very large 


~ such as high ‘masonry dams, a more exact analysis may be required. 
aoe of massive conerete are able to resist unbalanced lateral 


by reason of their weight, hence the element of weight rather 
| determines the design. relatively cheap anc 


ore, W ill oft 


Bae 
| ng, and should be proo 
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sh short. columns in which the ‘ratio of length to least width is 


relatively. small. ‘Under o ordinary conditions, this ratio should not ex- 
= Six. Iti also suitable for arches of “moderate span, where the 
Reinforced C ete 

‘By the use of metal ‘reinforcement to resist. the principal tensile 

= stresses, concrete becomes available for general us use in a great ‘variety 


structures and structural forms. This combination of concrete and 


7 ae is particularly a advantageous i in the beam, 1 where both ‘compression 
and tension exist ; is also advantageous in the column, where the 


“me 
main stresses” are compressive, but cross- exist. 


—The loads to be resisted consis 


consideration. allowance for the dynamic 
effect is preferably taken into account by adding the de- 


are. variable, “The dynamic effect of the live load 


sired amount to the live load or to the live-load 


to apply to the equivalent static stresses thus determined. 
In the case of high buildings, the live | load « on 


be reduced in accordance with the usual practice. 
Lengths of Beams and Columns.— ‘The ‘span length f for beams 


at and slabs shall be taken as the distance from center to center of sup- as 

‘ports, but need not be taken to exceed the clear span plus the depth 
ae of beam | or slab. Brackets shall not be considered as reducing 
clear span in the sense here intended. 


The length of ¢ columns ‘shall be taken as the maximum unsupported 


Stresses. a a basis for calculations relating to 
strength of structures, following assumptions recommended : 


The modulus of elasticity concrete in “compression, 
usual: limits of working stresses, is constant. The dis- 
tribution compressive st stresses in in beams, therefore, is 
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= beams and columns 
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stresses in the concrete are 


of concrete is taken except 

in Chapter VIII, Section 
Initial stress in the reinforcement, due to or 
pansion in the concrete, is neglected 


It i is recognized that. some of the assumptions given herein are not 


taken into account in of and stresses. 
deflection of beams is affected the tensile strength de- 


wided 
on of ab. slab rein-— 
ce is parallel to the beam, transverse einforcement 8 should vale 
be used, extending over the beam and well into 1 the ‘slab. 
ae ? here adequate bond and shearing resistance between slab and ind “Spe 
beam is slab be as an integral 
Tt exceed 0 one- of the span length of th 
width on m either side of the web, 


ng as continuous con- 


should given o the ‘stresses at the 


py _ Beams i in which the tee form i is used only | for the purpose of ‘provid: — 
- ing additional compression area of concrete should preferably have a 

width of flange not more than three times the width of the stem and — 
3 a thickness of flange not less than one-third of the depth of the beam. a 

Both in this form: and in beam and ‘slab form, stresses" 


fore are stressed in proportion to their moduli of 

_ 
: 

tions, a value of 8 for the ratio of the 
4 
a 
‘4 

a 

a ; | 
i 5 

— ‘> 
4 
supports. If the length of the slab exceeds one 
_ supports. If the length of the s 


= E Affairs. 


vantages" for special conditions, as in the ease of warehouses with 


large, open, floor space. At present, considerable "difference of 
of opinion exists among engineers as to the formulas and constants which | he a 


should be but and tests are data which 


ai ae and the supporting beam. The distribution under ordinary conditions ae 
bee of f construction may be expected to be that in which the load on the: 
“beam varies in accordance the’ ordinates of a parabola having its 


Ww Whe: . the beam or slab is continuous over its supports, 

should be fully ‘provided at points of negative moment, and the 
stresses in concrete recommended Chapter VIII, Section 4, should 

not be exceeded. computing tl the positive and negative 


and slabs continuous ov er several to uniformly 


be taken at — — for both dead and live loads, where 
Me The a, distributi ion of Toad on square and rectangular slabs, supported on four a s 


and reinforced in both directions, cannot readily be determined. The following method of 
—_ galeulation is meus as faulty, but it is offered as a tentative method which will give oa 


; 


Using the values above siactiat each set of reinforcement is to be calculated " the same x : 
manner as slabs having supports on two sides only. but the es amount < reinforcement me 


5 


: 

width, 1 av well be reinfo 
Square slabs m y | 
: 

— this form of cons hich are reinfor a 
f design for this s by slabs whic 
a 
il | 
| 
— 
| 
— 
— 
a 
— 
— 
— 
— 
— load carried by rare as follows: 


(b) ‘That for beams, the at center ‘waa at sup- 


port for interior spans be taken as 
rand adjoining support, for 


In the case of beam 
be taken as - and near the middle of. the span as 
At th he ends of continuous beams, the amount ¢ of negative — 
— which will be developed will depend on the condi- 


tion of restraint or fixedness, and this will depend on 
of construction used. “There will usually 
“restraint, and there is likely | to be considerable. Provision | 
should be made for the negative bending ‘moment, but, as 
its amount. will depend on the construction, 


"coefficient, cannot be specified here, and must be left to the 


‘Special consideration is is also resquired in the case 


ts must the support and bey ond the | point 


_ Adequate bond ‘strength should be provided. 
after given 1 for bond stresses in beams is for pace iongitudinal bars. aa 
In beams in which h a portion of 1 the reinforcement | is bent up near 
nd * the bond stress at places in both -the straight bars” and the _ 
bent bars will considerably greater than for all the bars straight, 


and the stress at some point: may ‘several times as ‘much as that 


— 
; 
3 
designed for a greater bending 
the center of the span 1s ent at the sup- 
Even: by or b, the negative 
is called for by a or he values there given. 
t be taken as less than the values” 
may be assumed to ca 3 the Caco of canti = 
- 
| 
4 
| 
— 


be developed, , the bar to slip at another point, 


Where high bond resistance is ‘required, the deformed bar is ‘a suit- 
able means of supplying” necessary strength; but. 


that, even with a a deformed bar, initial slip occurs at 


hooks consisting of 180 degrees. 


lateral spacing of parallel bars should not be less than. three 
ea diameters, from center to center, nor should the distance from the side — 


Fs, ay of the beam to the « center of the nearest bar be less than two Sama 
Be ins The clear spacing | between two layers of bars ‘should no not be less. than 


; a 1 in. The use of more than two layers is to be discouraged, unless wall 


layers” are” tied together by adequate ‘metal connections, 
= at and near points where bars are bent: up or bent utes 


a reinforced concrete beam is subjected flexural ction, 
diagonal tensile stresses are set up. . Tf, in a beam not having web rein- 
forcement, ‘these stresses exceed the tensile strength of the concrete, 
failure of the beam will ensue. _ When web reinforcement, made up| of a : 
, stirrups, or of diagonal bars secured to the longitudinal reinforcement, 


of longitudinal reinforcing bars bent at several points, is ‘used, 


= 


new conditions prevail; but even in ease, at the beginning of 
the diagonal tension developed is taken principally by the 
the deformations which are developed in the concrete per- 
mitting but little stress to be taken by the web reinforcement. When 
me resistance of the | concrete to the diagonal tension is overcome at 


"sion i is not very complex—the diagonal tensile stress is a function of oa 
horizontal and vertical shearing stresses and of the horizontal tensile 


from the neutral axis the remotest fiber, the intensity of 


diagonal tension will be. different at ‘different points in the section, 


different proportionate dimensions of length to depth 
an 


bars, an additional length of bar must be a 
— | provide beyond that found on the assumption of uniform bond stress, 

#8 

— ngth a bar is preferable to end anchorag’ 

me 3 ae guard, such anchorage may properly be used in special cases. — 4 
— 
— i 
= 
— 
q 
4 
— 
a 
— 
— 
— 
— 
— 
— 

| 
— 
— 
— 
4 


s of the web stresses, a and particularly. of the diagonal tensile a 


y complex ; and when the variations due toa change from po 


ce of horizontal tensile stress at some hatin below the neutral axis 
are considered, the: problem becomes more complex and indefinite. 


ae Under these. circumstances, in. designing, recourse is had to the use of 
ape the calculated vertical shearing ‘stress as a means of comparing or meas 


uring the ‘diagonal tensile stresses developed, it being understood that 


nal tensile stress, 8s, and | even that there is not a constant ratio between 
them. It ‘is here ‘recommended that the maximum vertical — 


2 


Even after the concrete ‘ia reached its limit of resistance to. diago 


nal tension, if the beam has web reinforcement, conditions of beam ac- 
a tion will continue to p prevail, at t least through the : compression area, and 

F the web | reinforcement will be called on to resist only a part of the web - 
ce stresses. From experiments with beams, it is concluded that it is = 


va practice to. use only two- thirds of the external vertical shear i in uae. 


‘signing that two- thirds: of the external vertical shear be t taken ¢ as pro- 


ical attached to ¢ or about members, inclined 
members to horizontal ‘members in such way as to insure 


. _ shear carried to a value as much as three times that atained when the 


are all horizontal and no w eb reinforcement is used. Where 


| base with: this exists in ‘the 
Sufficient bond ‘resistance e between the conerete an and the stir- 
rups or diagonals x must be > provided. - Where the longitudinal bars are bent | 
‘up, the points o of bending of the sev voval bars should be distributed along 


the length o: of the beam in sath a wa 
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stresses 
sses 18 Vel 
Be | 
Ez 
q 
Sue. 
bearing on the desig — 
he design of d 
yet complete enough to allow more tl reinforcement 
a 1an general and tentative 
a 
a 
the force transmitted between longitudi 
must not be greater than can be take longitudinal bar and stirrup 
a rough the concrete, and care 
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web over portion of the length of the beam in which 
it is needed. The higher resistance to diagonal tension failures given 
unit frames having the stirrups and bent- -up bars securely connected 
longitudinally and laterally is worthy of ‘recognition. It It is 
J ae necessary that a limit be Placed on the amount of | shear which may be 
2 ee allowed in a beam; for when web reinforcement sufficiently efficient to. we 
sa nee give very high w web resistance is used, at the higher ‘stresses the concrete 
ze in the beam becomes checked and cracked in ‘such a way as to ¢ endanger ~ 
durability as well as its strength. 
The section to be taken as the critical in the calculation of 
f shearing stresses will generally be the one having the maximum m vertical 
= though ‘experiments show that the section at which Rayeast ten : 


sion failures o oceur is not just: at the shear at 


q 


4 exceed three- fourths the depth of the 


is important that adequate bond be pro- 
_ vided’ to develop fully the assumed strength of | all web reinforcement. 


_. It should be noted that it is on the tension side of a beam that diagonal — 
fey tension develops in a critical way, and that the proper connection must _ 
mr (oe always be made between stirrups or other web reinforcement and the 


longitu dinal tension reinforcement, whether the latter is on the lower | 
side of the beam or on its upper side. Where negative moment exists, — Bs 


is the case near the supports ina continuous beam, web reinforce- 
4 - ment, to be effective, must be looped over, , or wrapped around, or be con- 
ie pected with, the longitudinal tension reinforcing bars at the top of the 


‘the longitudinal te 
De beam, in the same way as is necessary y at the bottom of the beam at s sec- 
aig tions where the bending moment is positive and the tension aoe 


Inasmuch as the smaller the longitudinal deformations 


reinforcement a are, the less the tendency for the formation of 


Where pure shearing stress occurs, or shearing stress with 


ee but a small amount of tensile stress in the ‘concrete, as when a concen- 


. trated load rests on a slab, or other forms of punching shear are. pro- 
eh = or in the case of compression pieces, the element « of tension will 4 


not need. consideration, ‘and the permissible limit. of the shearing stress. 


tensile stress. ing values recom- 


4 
1 
| 

| 
7 

ng ot stirrups or diagonal members, | 
— 

— 
= 
— 
4 
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By columns are meant compres 


unsupported | length to. least width exceeds about Six, , and are pro- 


vided with reinforcement of one of the forms hereafter Koopa 


It is recommended that the ratio of unsupported 
to its least width be limited to 15. 


_ The effective area of the column shall be taken as , the area within 
the protective covering, as defined in Chapter VI, Section 3; or, in the | 


of hooped columns or columns reinforced with structural ‘shapes, 


Columns may be reinforced by bars, by bands, 


in are sufficiently rigid to. as columns. The géneral effect 
of closely ‘Spaced | hooping i is greatly to increase e the of the 


beha ior within the limit of elasticity. thus rende 
a ‘safer and more reliable should permit use of 
of somewhat higher working stress. The beneficial effects of “toughen- 
ing” are adequately provided by a moderate amount of 

“larger + amount serving mainly to increase the ultimate ength and 

the possible deformation before ultimate failur C\i bias 

__ Composite columns of structural steel and concrete in which | 

the steel forms a column by itself, ‘should be designed. with | caution. — 

To classify this type as a concrete column reinforced with structural 


- steel is hardly permissible, as the steel will generally take the greater wi 


not be relied on to tie the together or mit 
stresses from one to another. The units should be adequately 
- tied together tie- or lattice bars, — 

details, such a 


ee 


ficial effect in restraining the steel lateral deflection, and also. in 
ae increasing the carrying | pacity of the column. _ The proportion ~ ae 

te. ba the will depend on ‘the form of the 

olumn and the method of construction. 


Generally, for high percent- 
ages: of ‘steel, the concrete will develop relatively low unit “stresses, 
and caution should be used in placing dependence o on the concrete. ti = 


following recommendations are relative work- 


ing stresses in the concrete for the seve 


the unt 


Bee 
Bee 
4 
> 
q | 
| 
— 
— 
= | 
4 
ai 
4 
is 
— 
q (a) Columns with longitudinal reintorceme 
f not less than 1% and not more than 4% 


Columns with r reinforeement of hoops, or “spirals, 
hereinafter specified : stresses 20% higher than given 
ee. provided the ratio of the unsupported length of the 
column to the diameter of ‘the hooped core. is ‘not more 

with not than 1% not more 


than 4% of | longitudinal bars, and with bands, hoops, or q 


spirals, as hereinafter specified: stresses’ 45% higher than 
given for a, provided the ratio. of the unsupported length 


column to diameter “of the hooped core not 


The foregoing» recommendations are based on following condi- 


— 


es , longitudinal reinforcement is assumed to. carry its 
“proportion of s stress, in accordance with Section hoops or a 


= coe bands ave mo not to be counted on directly as adding to the strength of of the ee 


¥ 


shall have sufficient lat lateral Support to | be securely held in ace 
Where hooping is used, the total amount such reinforcement 


shall be not less than 1% % of the volume of the column. enclosed. The 
clear spacing of such hooping shall be not greater than. one- -sixth of the Ge: 
a diameter of the enclosed column, and preferably not gre eater than one- 

esa tenth, and in no case more than 24 in. Hooping is to be circular, po 
“ - the ends of bands must be united in such a w ay as to develop their full a 
strength. Adequate means must be provided to hold bands or hoops 
place so as to form a column, ‘the core of which shall be straight { 
well centered. The strength of hooped columns depends very 


on the ratio of length to diameter of hooped core, and the 


strength due to hooping decre eases rapidly this ratio increases 
five. The working stresses recommended are for hooped columns 
ee a, with a length of not more than eight diameters of the hooped core. a 
— Bending stresses due to eccentric loads and lateral forces must an 
provided for by increasing the section until the maximum stress does” 
be exceed the values above specified ; and, where tension is possible in 
longitudinal bars, adequate connection between the ends of the 


bars must be ‘provided to take this tension. 
0.—Reinforcing for Shrinkage and Temperature ‘Stresses. 
When areas of concrete too large to expand and | contract freely as 
a whole are exposed atmospheric conditions, the changes of 
a due to shrinkage ( (resulting from ie and d to action of tempera-_ 

are such that cracks mi may oceur api mass, unless precautions 


it the alto- 


4 
— 
— 

| 

| 4 

a 
4 

| 


ce with the ‘recommendations of this report. 


very small. 
and their ‘size, be. to the 
ameter of the reinforeement and to the tensile strength of the concrete, ae 
and inversely ‘proportional to the percentage of reinforcement a 


also to its bond resistance per unit of surface area. To be most — 


< es effective, therefore, reinforcement (in amount generally not less than 


should be placed near the surf face” be well -distributec 


£ one-third of 1%) of a form w hich will develop a high bond resistan 


Ww 


i tye crete, we should be guided by the working stresses usually allowed for 
eS other materials of construction, , so that all structures of the same — 


composed of different materials may have approximately the 
following 1 recommendatior to allo 


RE form of percentages 2s of the 1 trength of the particular 


concrete which is to be used; this vee od ieeinih is to be that de- 
veloped in cylinders 8 in. in diameter and 16 in . long of the oe 


described in Chapter IV »§ Section 2 (a), ‘made and. stored under 


Lragurcsnda at rey! age of 28 nga » In the absence of definite 


whieh should | be obtained with materials in 


Although | occasional tests ‘may show higher results than those 


given, the Committee that these Vv values should be the maxi- 


Granite, wep rock 
- Gravel, hard limestone and hard sandstone. 
Soft limestone and sandstone..............| 
Cinders. 


February, 
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= 


ession | f concrete of at least 
“twice the loaded area, a stress of 32. 5% of the compressive strength may i 


assure 


—Axial Compression. — 


a plain column or | pier, the 
of which | does: not exceed 12 | diameters, 22. 1.5% of the compressive 


‘For other forms of columns the > stresses obtained | from the ratios 


given in Vil, Section 9, may govern. 


—Compression in Extreme Fiber 
extreme fiber stress of a beam, calculated on the of 
constant modulus of elasticity for concrete under working stresses, may 
allowed to reach 32.5% of the compressive strength. to 


= 
Shear and Diagonal 


2 stress, the following allowable values 


(a) For with horizontal bars and without w 


a (that ‘is, pore 
external vertical ‘shear i in Formula (22) for ‘shearing unit stress), 
must not exceed 6% of the compressive strength. The reinforce 


Eprertpatorsih's bent- “up bars, i in this case, _ shall be e proportioned t to 


at resist two- thirds of external vertical shear in the 
> 


= 


with compression normal to the shearing surface with 


— 
= 3 
— 
— 

4 

— 
4 

stressina — 
le resistance to diagonal 
i> 
rmula 

— 

— 
4 

oe n a way covering the requirements for this type of web reinforcement: = 
= 

i 


February, 19 


% of the compressive e strength, oF 29% 


16 000 lb. ‘per sq. 


In ‘structural ¢ stresse b 


Americ n Railway Engineering Association are recommended 
4 


‘The value of the modulus of elasticity of 
on the materials used, the age, the range of stresses 
which it is considered, as well as other conditions. is recommended | 
that in computations for the position | of the neutral axis and for the 
moment of and the compression o of concrete in col- 


al, ‘strength of 


 eonerete s taken as 2 200 Ib. per. sq. in. or less. 
(b) One- -twelfth of that of steel, when the strength of the, con we 


crete is taken as greater than 2200 Ib. per sq. in., or 1 
than 2 900 Ib. per sq. in., 


© One- tenth of that of steel, when the e strona of the 


one- -eighth of that of steel is recommended. Bhs 


Respectfully submitted, 


 Ricnarp L. Hompnrey, Vice- Chairman, 
E. GREINER, 


steel_should_ 
i not exceed 
xceed 
q a —Modulus of Elasti 
N 
| 
. 
nt the tensile g formulas for « re free to move give safe 
in. ion which do udi- 
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Standard Specifications, 


—These remarks have prepared a view of out 
the features of the various requirements and the 
: to be observed i in the interpretation of the results of the tests. ame nae 


+ be based on tests. by: an n experienced p pe 
the proper ‘means for the tests. 

a = SPEOIFIO GRAVITY. 

4 


~@ tests of specific gravity are not necessarily conclusive as an indica- ae 


is 
of the quality of a cement, but when in combination with the 


| 
a 


he —The sieves | should be kept ( dry. 


od = —Great care should be exercised to maintain the test pieces ‘under q 


as uniform conditions as possible. sudden change or wide Tange of 
in the room in which the tests are “made, a very y dry o 
humid and other vitally the rate of 


ail 


—The tests for constancy ‘of volume are divided into two classes, 
first normal, the second accelerated. The latter should be regarded 


= precautionary te test only, and not infallible. So ) many « conditions 


a 


initial strains in pee moulding or too “rapid drying- -out during 

ft 24 hours. The pats should be preserved under er the | most uniform — ye 
conditions ‘possible, and rapid changes. sof temperature should 


—The failure to meet the requirements of the accelerated tests need ~ 
be sufficient cause for rejection. The cement, however, may be held 


fend 28 3 days, ,and a ‘retest made at the end of that period, using a new 


a 


sample. Failure to meet the requirements : at this time should be con- 
—— sufficient cause for rejection, although in the present state of our 


16th, 1909, by | the American Society for Testing: Materials. 


is 


— 
lim 
iz 
— 
| 
| 
all 
4 
| 
| 
— 
| 
— 
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knowledge it cannot be said that such faih n- 
soundness, nor can the cement be considered simply 


ERAL Cow: DITIONS. 


shall be be 2 inspected. 


In order to allow time for inspecting and tenting, 


properly blocked or veined from the ground. 


ae . The | cement shall be stored in such a a manner as _to permit easy ae 


Every ‘shall be provided by. the and a 
of at Teast t 12 days allowed for the inspection and necessary tests. : 
aS ‘Cement shall be delivered in suitable ; packages, with the br rand e 
name of manufacturer ‘plainly marked thereon. 
A bag of cement s shall contain 94 lb. of cement Each bar- 
: —_ of Portland | cement shall | contain 4 bags, a1 and each barrel o: of 
cement shall contain 3 bags of the above net w eight pairks eee 
Cement failing meet the 7-day hel 
awaiting ‘the results of the 28- day tests before rejection, = 
ce: All tests shall be made in ‘accordance with the methods proposed | 
ie the Special Committee on Uniform Tests of Cement of the Ameri-_ 
can Society of Civil Engineers, presented to the Society on ‘January 
1912, with all subsequent amendments thereto. 
ee 10. The acceptance or rejection shall be “based on the followin 


from the a an argill laceous limestone at 
a temperature only sufficient to drive off the earbonic acid si Ceres 


TIME OF SETTING. 


and 80% 


13. It shall not develoy set ‘in less than 10 min., ‘and shall 


develop rani set in less than 30 min., or more than 3 hours. pte 


" The : minimum requirements for tensile strength for briquettes 


25 


1 | sq. in. in cross-section shall be as s follows, ¢ and the cement shall show > 
retrogression in the periods specified: 


Ak 
= 
| 
cn 
2. It shall leave by weight than-10% on 
= No. 100 , on the No. 
om 


— 


Tt days (1 day in moist air, 
28 me! day in moist air, 27 
Oat Part Cement, Three Parts Standard Ottawa Sand 


(1. day in ‘moist air, 6 days in water)... 


28 day i in ‘moist t air, days in water). 


7 


CONSTANCY OF VOLUME. 


. Pats” of weg cement about 3 in. in diameter, 


f 24 hours. 


(a) A pat is then kept in in air at normal tompertare 
Another is kept in water maintained 


16 These are observed at intervs als f 


ae: to pa pass the tests s 


17. Definition —This term is to pulverized 


resulting from the calcination to incipient fusion of an 


and to which no addition gr grea’ 


mixture of 


18. The specific grav rity of “cement shall 3.10 


Should the test of cement as received fall below this” requirement, a 


r?  ‘eeaiall test may be made on a sample ignited at a low red heat. oe! 


49. It shall weight a residue of not more than 
= the No. more than 25% on the sieve. 


in of ignited « cement exceed 4 per cent. 


20. Tt shall not initial in les 30 min. must 


develop set in not less than hour, n 


a1. The strength for briquettes 


1 sq. in. in cross-section shall be as follows, and the cement shall show 
no retrogression in strength within the periods — 


A 
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— 
q 250 | 
Be 4 in. thick at the 
pe: 
— tt air for a period 
70° Fahr. as 
— 
firm and hard and show 
=, 
| 
4 
q 
4 
4 
— 
a 
— 
| 


(1 day in moist ¢ air, 6 days 
28 days (1 ¢ day in moist air, days in water) 

Part Cement, Three 


ater) . 


of neat cement about 3 in. i 


gene and tapering to a thin edge, shall be: ke 


A pat i is then kept i in air at norma. cnn and acu 


at intervals for at least 28 days. 


of steam, above boiling wate er, in a loosel, 1 
7 
23. These ats, to “pass the requirements: satisfactorily, ‘shall re- 


"SULPHURIC ACID AND MAGNE 
24. The cement shall not contain a tha 


RENE 


‘sulphuric acid (SO,), nor more than 4% 0 f magnesia (1 


a 
steel. only. Bars and wire may of structural steel high-c 


8—The chemical and 


180° flatts 180° d = = 


See Paragraph 15. See 16 and 17. § = 
ng a diameter four times the thickness of the epee. “fi 
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days (1 day in moist. air, 
ay in moist air, 27 days in water).............. 275 “ 
| of 
1other pat 1s kept in water maintain 
“| 
> 3 ‘| 
all conform to the fol- 
i 
4 
| — ‘signifies around a pin 
— 


CON CRETE REINFORCED CON NORETE [Society Affairs, 
—The yield point for bars and w wire, as indicated by en f ae 


tural ste s teel or 6000 Ib. 


“engineer or inspector. Check shall be ‘made from finished 


‘material, called which case an (of 25% above ‘the 
12.—Plates, Shapes, and Bars. —Specimens for and bending 

tests for plates and shapes shall be made by cutting, from the finished 
product, coupons which shall have faces rolled and both edges 


tn: the: shown wy ‘Fig. 1; both edges Or 
may be turned to a diameter of 3 in, with 


ne ~ thickness i is rolled from one ‘melt, a test shall be made from 


material less than in. a 


rill be allowed from the specified percentage. 
For « each 3 in. in thickness above in. 


. will be allowed from | the specified | per cer UN 
—Bending tests may be ‘made by pressure or blows. 


bars less than 1 in. _ thick ‘shall bend as is called f for in 
17.—T est specimens 1 in. thick | greater shall bend cold 180° 
, for structural steel, is twice ‘the 


162 
— 
fe strength varies more than 4 000 
for high-carbon steel, a retest shall be 
h, to be acceptable, she hin 
structural steel, or 8000 lb. for high-cz 
dl 
ay, 
a 
| 
im 
| 
\ 
— 
| allowed in the requirements for 
— 
| 


the of the or “rolled on except that 

aN. steel and other small parts may be bundled, with above. marks” on 

_20.—Material which, 


: ee and shall be replaced by the manufacturer at his own cost. i 
21 —All ‘reinforcing ‘steel s shall be free from excessive ‘rust, 


r other coatings of any character which would reduce « or , destroy 


These formulas 1 on the assump ions and pri ciples given 


(a sg tan ar 


A 
The following notation i 
= tensile. unit stress n steel, 


= compressive unit stress in 
= modulus of elasticity of ‘steel, 
= modul of elasticity of 


of ‘moment. i in 
breadth of beam 
depth of beam to center of steel, 
ratio of depth of neutral a axis to effective depth 
— depth of resultant « compression below re ie 
ratio of resisting to 


arm of resisting couple, 


OF 

width of | stem, 

== thickness of flang 


imen, and fo 1e outside of the bend. 
of the spec the outside of the 
I thickness imen, without fracture on the ou in | 
_ thickness of the s ial shall be free from inj 
| 
i 
| 
“We: 
| t ion, - 
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for Compre 


A= area of compressive steel, 


= steel ratio 1 for compressive steel, 


pei depth to ce center of compressive 
= depth to resultant of Ca nd 


_Shear and Bond. 


= area of concrete, = 


= t total safe 


A= = area of steel, 


Beams. 


ociety Affairs. 
= > sum of the perimeters of all bars. j 
— . | 
( For f, = 15 000 to 16 000, and /, = 600 to 650, may 8 +) 


Steel ratio, 


‘Tee the for rectangular beams. 


Case II.’ When the neutral a: axis lies in the stem. 
following formulas neglect the « compression in stem : 
osition of resultant compression, 


3kd —2t 


[Society Affairs. 


formulas take into account ‘the compression in 


commended where the flange is small compared 


IA + (6 — + (b — 

tion of, resultant 


Arm of resisting 


iber stresses, 


kd — + (ed 
Reinforced for Compression. 


Position « of neutral 


2 p’ 
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tension reinforcement at the section in and is the 


For results, jmay be taken at 


stresses in web reinforeement may ‘be estimated by the. following 
— inclined at -up » bars), 


inw 

total shear a 

same 
shear and bond stress | for tensile 


beams, 


ie 
= 
= — 
&§ 
: 
| | it of 
(For approximate results, may be taken at 
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During the past y the of its most active 
embers, Past-President it B. M. | Harrod, who, from the very beginning — 
, took an interest in the endeavor to co- rordinste a 
the diverse views entertained by the Profession on almost every phase a 
_ As the work of the Committee is drawing to a a 
proposed to fill the v: vacancy caused by Mr. Harrod’s lamented death. ieee 
At the time of the last Annual Meeting an understanding had os 
been arrived at with the Carnegie Foundation | that they would under- 
take a comprehensive investigation into the subject of of Engineering 
Education, such an investigation as they had already made into the 
matter of Medical Education the expenditure of 
sum of money, with satisfactory results. 


Owing to the ill health of Dr. Pritchett and his long in 


California, no practical: results could be arrived at, but it is now 
ting that i in a very short time the work will begin. 


- nba is under way, we ie to be continued for another 3 year. 


7 


February, 1913.1 REPORT: COMMITTEE ON 
PROGRESS REPORT OF 
SPECIAL COMMITTEE ON ENGINEERING EDUCATION. 
_ 
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a : 

man, 


COLUI Society 

SPECIAL ‘COMMITTEE ON STEEL STRUTS. 

timate ‘strength, and ‘safe Steel ‘Columns ‘and 

presents the following report of “progress: 
Your Committee submits the “proposed programme of 144 column 
a tests as outlined and a agreed “upon with ‘the representatives” of the 
Bureau of Standards, ‘of the United States Go Government, S. W. Strat- 
a. a It will be seen that the programme is arranged with the intention, 
cn alae far as practicable, of eliminating all variables except that of form. 
The programme is subdivided so as to’ consider the effect of light and = 
heavy sections. It will be noted, from the accompanying -specifica-_ 
_tions, that meal requirements for the material are extremely rigid; in 


by these s will reduce erratic results 
toa minimum. Your Committee feels that, when the results of these — 
proposed tests of special ‘material have been studied and ‘correlated, 
the knowledge gained hereby will enable engineers to draw conclu- ie 
gions regarding the action, under load, of columns made of commer- a 


When its” las ast Progress Report made, your Committee 
pected to have the results of this programme for before now, 


=i and t 0 be a ble to > report o on the results at this meeting, but it Keo 


U. S. Government at Washington is not yet ‘ready: for opera 
tion, The Bureau Standards writes | that the machine will be 


: Be finished in the near future; that the fhaterial for the first half of the 
programme h has been purchased from the American Bridge Company, 
and that the programme tests ‘mentioned in this “repor be 


Your Committee has been n unable to avail itself of most of the 


the ‘material ‘used. Suggestions ‘eve been made regarding the use 

of discarded columns: taken from o old structures es. If such “series of 

tests are to be of value for. comparison with other series, the complete 

Last year, your Committee reported it was in communication 

with the Committee of the American Railway ; Engineering Associa- _ 

_ tion on Iron and Steel Structures, with a view to the two Committees 


working in sub- committee on Steel Structures 


- 


| 


4 
3 


q 
a 
| 
, 
| 
| 
i 
a 
4 
| series of tests which, correlated wit! the knowledge 


of an able and cultured 


‘Your Committee will be mae 


‘Swans, 
Lewis D. Rit 


Swe 


J. R. Worcester. 


oF CuemicaL F HYsICAL Prop ERTIES FOR SPECIAL 


Specirications For Unirorm Quanity Srrucrurab STEEL 
For Comparative CoLuMy ‘Tests FOR THE Bure: AU OF 


Chemical. —Uniformity is paramount, and must be be ail ed 7 3 
Carbon.—The percentage of carbon must not vary more e than just i 
insure | desired physical properties in ‘sections of 


= Manganese I min. and max 


0.00% ‘min. and 0. 10% m max. 


..0. min, and 0. 089% max. 


All Possible others. 


4 
L 3 % = 
Ba: 
— 
i 
— 
4 
Sulphur... 


MNS 
Ultimate tensile strength. Desired, 60 000 Ib. . per sq. in, weed 
Elastic limit (yield point). .1 Desired, 38 Ib. ‘per sq. in. (may 
Elongation in 8 in. Desired, 28% (ony 2% “either 


Character of frac ture. 


SPECIFICATIONS FOR, or W ORKMANSHIP FOR, Test 
FOR THE Bureau or Sranparps, U. S. GoveRNMENT. 


the American | Railway Specifi- 


cations this work, with the e following changes and 


The required for these ¢ columns i is to be gild- edged. 
Each piece of rolled material is to be absolutely true to dimensions 
The punching must be exact, and holes must be {2 + im. smaller than py 
diameter of rivet. . The holes must be reamed ‘pieces assem- 


‘sides, in order to prevent warping, and to produce absolutely straight ie 
Slight deviations a straight line of axis, changes 
Sections or windings, ete., must be carefully removed, so as 


Facing of ends t to be absolutely at right ‘axis of 


columns will be by -stitch- -riveting them on alternate 


— 


— 

lim 

im 

lt: 

— 

| 

— 


= 


wie 8x 4.00 | 2.31) 85 | 1645 
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GENTLEMEN :— Saal Committee on “Materials” 


chemical: bituminous for u Ise in the ‘constrac- 
of these properties vary to a _ remarkable pendent 
; upon ‘the source of the and the methods employed 
in refining. —Itis recognized that it often essential to specify narrow 
limitations of certain properties in order to secure desired chemical 
“and physical characteristics and uniformity in the manufactured ma- sien 2 
terial. ‘not in many cases practicable to specify the same limita- 
tions, except for materials obtained from the same or — sources | 


a = 


are be prepared so as a variety 
types of materials, ‘separate specifications as may be “necessary be 
prepared for each type. As an illustration, the | specification for the ous 
bituminous cement to be used in construction of bituminous | 
pavement by the mixing method might contain independent specifica- oe 


tions | covering, within narrow limits, the ‘physical and chemical 


a refined | coal- -gas tars, | mixtures of tars, asphalts containing a0 
bitumen from one or more ‘sources, asphalts | obtained by refining pe- a 
from one or more sources, and asphalts solid | 
-solid compounds composed of the bitumens. with pe- 


an unfortunate tendency to v use 


used as a generic expression referring to paving 1 

erials containing bitumen, and that the term “bitumen” be used in 

sense as” covered by the 

their non-metallic derivatives, which may be gases, liquids, 

— or solids, and which are e soluble i in carbon disulphide. 


illustration | of ambiguity in the use of ‘the two terms 
fou in some descriptions of bituminous pavements, where a oe 


BITUMINOUS MATERIALS FOR 
Committee has espec 
| 
| 
| | 
| | 
| 
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| | ‘a 
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4 used to refer to the pertains as a 1 ae: while, i 


ets 


3 


es the year 1912 to the following points: a 


__ Your Committee, i in its Report at the last Annua 
Society, recommended then that attention be 


7 


minous only T5% soluble in carbon dinulphide, 


of the mix, the word “bitumen” ” was used to refer r only to th 
of the cement soluble i in carbon disulphide. 


that 


] Meeting of 


ee a to 170° cent., » that can satisfactorily be be allowed; 

b)—The maximum ‘percentage of free carbon that can be success- 


fully allowed in a tar used for superficial treatment 

-The maximum amount of residue and the limitations of 
penetration thereof that can be satisfactorily permitted in an 


Your Committee then ‘recommended, also, ‘that general 


(d)—The use of a seal coat on bituminous pavements constructed 

4 (c)—The establishment: of for at figures of, of cost 


sage ina a tar, or upon \ the conditions of use of the tar, » or upon the condi- 


on the road surface after its construction, or possibly upon 
other factors. Although the Committee has endeavored to secure all 


possible information, it feels that certain important data are still 
‘a bi ing, and therefore deems it best to refrain now from stating what 
= might seem to be too hasty conclusions i in the matter. 
age (b)—Your Committee submits that considerable evidence seems 
undesirable in tars for superficial treatments the presence of 
a free carbon be ond a 1 maximum, dependent on the fraction distillable © 


a a 170 and 300° cent. » in order at least to avoid brittleness at 


(c)—Your ‘Committee agrees that the maximum amount of residue 
= allowable in an asphaltic oil used for ‘superficial treatment ‘should be = 
as great ‘as permitted by the physical conditions of its ‘use, subject: to 


certain limits in the penetration of residue, and that such limits 


in should be: 


4 


te 
used. | 
uy, 
men” was 
n giving 4 
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A minimum which will enst agai or slip- 
periness under travel, at low 
+ A maximum which will ensure against excessive oii. or lack 


of body at the highest expected after use 
(d)— Your it recommended last year, devoted 
considerable attention to the use of seal coat on mixed bituminous 
_ pavements, | but simply wishes at this time to. recommend further i 


concerning the use of seal coats on all types of bituminous 


year Te- 


Your Committee. also last. year in its Report advocated he 
two _ expressions, viZ., “Bituminous | Surfaces” and “ ‘Bituminous 
Pavements”, to cover the. ordinary uses of bituminous materials in 
road construction, , and defined the application of each. it now wishes | 
to report that these terms, as defined by the Committee, seem to have 
widely adopted, with general benefit. Your Committee ‘now 
further advocates the adoption of the following definition: 


‘Bituminous Concrete Pavements” ose composed of stone, 


a are th 
sand, shell, or: slag, or combinations thereof, bituminous 


W. Cnosny, Chairman, 


upert K. 1 Bisnop, 3 


ARTHUR H. BLANCHARD, 
; 
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The House of the Society is open oA. M. to 
every day, except Sundays, Fourth of July, Thanksgiving ond 


FUTURE "MEETINGS 


an be “Caleb “Mills M. Am. Sloe. ES 
entitled “Hy drology of the Panama Canal, ” will be 


This paper was printed in Proceedings for 1913. 
March 1oth, 1913.—8. 30 P. M. —At this meeting a ‘paper w E. 

Schneider, M. An. Soe. entitled “ “Construction Problems, 
Du 1x mbarton Br idge, Central California Railwa ay,” will be presented 


paper was printed in roceedings te 1913, 


April 2d, 1913. 30 P. M. —This | will be a a 


T- Beams, as Shown by Tests, ” by Lewis J. Johnson, M. Am. Soc. E, 
and John R. Nichols, Jun. Am. Soe. 


m. Soc. 0. E. 


papers are in this number of 


SEARCHES 


in in the ‘Library, upon request, a1 and to charge therefor the actual cost to 


the Society for the | extra work 1 required. Since time ny 
searches have been ‘made, and bibliographies ol other information on 


* vegies resulting satisfaction, to the members who have 1 made use of 


resources es of ‘in this 1 manner, has been expremed fre- 


quite as well, mach ‘more by persons ‘tamilier: 


undertaken, members should | “specify” 


books are desired, 0 or whether a complet bibliography, involving 


a’ 
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q 
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i 
: 
membership that such work would be undertaken, many would avail 
The cost is trifling compared with the value of the time of an 
asking that such work 
4 


In reference to this work , the Annual 


a of the Board of Direction for the years ending December 31st, 1906, ea a 


se be sent in at the earliest possible date after the issue o 


communications from those cannot attend the ‘meetings should 


papers accepted by the Publication | Committee are 
by the with to their availability for discussion at 


Society, and, on these, , oral discussions , as well as written communica- 


Ia papers which do: ‘not come under this heading, that i is to say, 


those which their mathematical or or technical nature, in the 


schedule ed for presentation to any meeting. Such papers will be 


~~ published in ‘Proceedings in the same manner as those which are to 
presented at meetings, but written discussions, only, will be re- 


quested for subsequent in and the 


‘SOCIETY OF CIVIL, ENGINEERS» 


San Francisco Association 


The Association of Members of the sation 


pes of Civil Engineers holds regular bi- monthly © meetings, with © 
banquet, and weekly informal luncheons. The former are held at 
3 Pp. M., at the Palace Hotel on the third Friday of February, April, — 


5 _ opinion of the Committee are | not adapted to oral discussion, will: not 


Informal luncheons are held at 12.15 and 
place of meeting may be ascertained communicating with the 
Secretary of the Association, T. Thurston, M. Boo, | 
713 Mechanics’ "Institute, 5 


J une, August, October, and December, last being the Annual 


= 

| 

| 

| 

| 

| 

— 4 

4 

| 
4 
i 

aay 

j 

- © ty to any member of the Society who may be temporarily in San he mg 


‘The meetings the Colorado the 


a informal dinner. Members of the American Society of Civil Engineers = 
_ will be welcomed at these meetings, = 
luncheons are held on Wednesdays, and, until further 


notice, will take place at the Colorado Traffic Club. j= 
members are urged to attend the meetings and 


December 14th, 1912.—The meeting was called to order ; President 
Ketchum in the chair; G. present, also, 18 
paper entitled “Proposed Legislation” presented by O. 
Comstock, M. Am. Soc. C. E., after which Mr. E. Bohm, of the 
oe Great West Magazine, reviewed the irrigation situation in the West. 


general discussion of the subject followed. 


a proposed bill for licensing engineers in Colorado was discussed . 
and, on motion, was referred to the Committee which had it in charge a 
a during the past year, with instructions to introduce it again, without — a. = | 


in the next Legislature. On request President Ketchum’s 


Ketchum in the chair; G. N. Houston, Secretary ; present, also, 
Messrs. G. G. Anderson, J. C. Ulrich, and | Crocker 
‘Messrs. Anderson, Comstock, Field, were 
appointed a Committee on Legislation to look into proposed legislation 


March 14th, 1912, the of Members of the 
American Society of Civil Engineers was organized, with the following 
ficers: Arthur Pew, President; William A. Hansell, Jr., by | Secretary; 
Mesers. J ames N. Hazlehurst ane Bonnyman, Members 
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EXTENDED TO MEMBERS OF ‘THE 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


of the American Society of Civil Engineers 
med by the followi ing Engineering § Soc ieties, both to the “use of their 


Reading Rooms and at all meetings : § hae 


merican Society of Mechanical Engineers, 29 West Thirty- ninth 
zu Berlin, WwW. 
Germany. 


Canadian ‘Soclety of civil Street, West, 


‘Cleveland Institute of Enzincers, ‘Middlesbrough, England. 


Building, Fourth and Jefferson Streets, “Louisville, 

Engineers’ Club of Baltimore, Beles, Mad. 

} a4 Engineers’ Club of Minneapolis, 17 South Sixth Street, Minneapolis, 


Ragin’ Club of Philadelphia, 1317 Spruce Street , Philadelphia, Pa. 
» 3817 Olive Street, St. Mo. 


‘Society of _ Northeastern Pennsylvania, 302 ‘Board 


‘Trade Building, Scranton, Pa. 


Institute of 58 Romford Road, ‘Stratford, Lon- 


ae 
sa 
7 Australasian Mit 
of Mining Engineers, Melbourne, Vi 
> Elevetand Engineering Society, 
aed 
| 
43 
| 
q 


ition of Engineers: the River Plate, Buenos “Aires, Ar 
5 hi London, W W. 


Junior Institution of Victoria ‘Street Westminster, 


Instituut van Ingenieurs, The Hague, The Netherlands. = 


Louisiana Engineering Society, y, 321, Hibernia Bank ‘Building, New 


Memphis Engineering Society, Memphis, Tenn. 


idland | Institute of Mining, ‘Civil ‘and Mechanical Engineers, 


Montana Society of Engineers, Butte, Mont. 
of England Institute of Mining and “Engineers, 
Pacific Northwest ‘Society of Central Building, & Seat- 
Rochester Engineering ‘Society, Rochester, } N. 
a Sachsischer Ingenieur- und Architekten-Verein, Deesten, Germany. 
Sociedad Colombiana de  Ingenieros, Bogota, Colombia. : 
Sociedad de Ingenieros del Peru, Lima, Peru. 
Societe des” Ingenieurs" Civils de "France, 19 Rue ‘Blanche, Paris, J 
‘Societ of Eng ineers, 17 Victoria Street, “Westminster, S. 
Svenska Brunkebergstorg 18, Stockholm, 


Society of 1737 Monadnock Block, 
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‘THE ECONOMICS oF RAILROAD CONSTRUCTION. 
ae _By Walter 1 Loring Webb, M. Am. Soe. OE 


‘Revised Cloth, 8} x 5k -in., illus., 10 347 pp. New Tor, 
_ Wiley & Sons; London, Chapman & Hall, Limited, 1912. $2. eee 


pit The first edition of this work was published in 1906. Since that time the 
Interstate. Commerce Commission has _ made changes in the classification of p 
operating expenses, which, it is stated, necessitated a -practical rewriting of the 


chapters on that subject, as well as those on Distances, Curvature, and Grade. ae 
_ The changes in the first chapters consist principally of enlarging tables and dia- PS 
grams and of bringing them up to date. As in the previous edition, this book a. 
is written, it is stated, from the standpoint of the constructing or operating engi- ._ 
‘neer, railroad legislation kindred subjects being considered only as they 
affect questions which must answered by the railroad engineer, 
legal methods of organization, railroad finance, etc. The Contents are: Part 

Financial and Legal Elements of the Problem: Railway Statistics; The Organiza- 
tion of Railroads; Capitalization ; The Valuation of Railroad Property; Estima- 
tion of Volume of Traffic. Part Il, Operating Elements of the Problem: Operat- See 
ing Expenses; Motive Power; Economics of Car Construction; Track Economics ; a 
- Train Resistance; Momentum Grades. Part III, Physical Elements of the Ques- 
tion: Distance; Curvature; Minor Grades; Ruling Grades ; Pusher 


By Wilbur Owen q x 43 in., 314 pp. 
and New York, Scott, Foresman and Company, 1913. one 


This book is designed primarily, it is. stated, to provide a manual of technical 
= and composition for advanced engineering students and for young “pusiness 
in actual practice, together with specific instruction in the writing of business 
letters, reports, instructions, estimates, specifications, and contracts, and articles for 
i _ technical journals. — Chapter I is devoted to the specific discussion of the planning © 
+ and presentation of technical papers, kinds of writing, language, form, etc., and, 
for the purposes of analysis and illustration, may be used in connection | with — 
Chapter V, which contains specimens of technical articles from various fields of ae 
_ engineering. In Chapter II are given rules for the use of abbreviations, hyphens, — 
_ numbers, capital letters, etc., which are said to be in accord with the best practice — 
in engineering writing. Business letters and reports are discussed in Chapter III, & 
particular stress being laid, it is stated, on the writing of letters of application. — 
In Chapter IV, the author discusses the various kinds of reports, and examples of aus 
reports on laboratory experiments, tests, progress work, inspection work, etc., are e 
- The Appendices contain directions for proof- reading, examples of a 
paragraphs and sentences, lists of words frequently misused and misspelled, and i, 
a bibliography of the subjects treated in the book. The Contents are: The General 
Problems of Engineering Writing; Mechanical Details Common to the Various 
Forms of Technical Writing; Business Letters ; for Technical 
AMERICAN CI CIVIL ENGINEERS’ S’ POCKET | BOOK. 
Messrs. Ira O. Baker, Arthur H. Blanchard, Charles B. Breed, Walter # 
A. Fischer, George A. Goodenough, “Allen Hazen, 
‘Frank P. McKibben, Edward R. Maurer, Rudolph P. Miller, ‘Alfred 
Mable, Frederick E. Turneaure, Walter Loring Webb, Gardner S. 
Williams, Associate Editors. “Second. Edition, Enlarged. Leather, 
44 in., illus, 8 1473 pp. New. York, John Wiley & Sons ; 
‘London, “Chapman & Hall, Limited, 1912. 
‘the preface to the first edition the ‘fundamental principles observed the 


preparation of this book are stated to have been: (1) The selection of topics to hs 
which engineers desire to refer; (2) The condensation of the matter so that the © 


7 
| 7 

tf 

J 

; 


ACCESSIONS TO THE. 
amount may be put in the assigned space and, at the ‘same 
that @ represented ; (3) The fact that this pocket-book must be better and fuller | = 
ain _ than any hitherto published in the English language. - The former arrangement of the | a 
_ subject-matter is followed in this edition. Two new sections have been added, as a 
_ well as much new matter in the case of the other sections, and the editor hopes — an 
that, in its enlarged form, the book may advance sound engineering practice and eS 
ioe aa the younger members of the Profession to a greater extent than before. | The 
Contents are: Mathematical Tables, by Mansfield Merriman; Surveying, Geodesy, 
Railroad Location, by Charles B. Breed ; Steam and Electric Railroads, by Walter 
4 - Loring Webb; Materials of Construction, by Rudolph P. Miller; Plain and Re-— 
inforced Concrete, by Frederick E. Turneaure ; Masonry, Foundations, Earthwork, 
by Ira O. Baker; Masonry and Timber Structures, by Walter J. Douglas ; 
ae ‘Structures, by Frank P. McKibben; Hydraulics, Pumping, Water Power, by Gard- 
ae ner 8S. Williams; Water Supply, Sewerage, Irrigation, by Allen Hazen; Dams, > 


Aqueducts, Canals, Shafts, Tunnels, by Alfred Noble and Silas H. Woodard; Mathe-— 

matics and Mechanics, by Edward R. Maurer; Physics, _ Meteorology, Weights and > 

Measures, by Louis A; Fischer; Steam and 'Blectric Engineering, by George A. 

Goodenough and F. Malcolm Farmer ; H. Blanch- 
ard ; Index, by Clinton L. Bogert. 


EARTHWORK AND Ts cost. 


Halbert Powers Gillette, M. EK. Edition. 

With a Chapter on Ditching and Trenching Machinery, Senge x. 

Tratman, Assoc. M. Am. Soe. C. ‘E. Cloth, 94 x 6} in.,, illus., oe 
k and I London, M [cGraw- -Hill Book ‘Company, 1913. 


it is only through a knowledge of cost , such as 
eal are MMe from a study of tools and methods of construction, that an engineer _ 

- ¢an hope to design economic structures and predict the actual cost with accuracy, 
and the author’s principal aim in this book has been, it is said, to formulate rules 
and lay down principles to be used by engineers and contractors in estimating © 
such costs. The Chapter headings are: Introduction; Earth Shrinkage; Earth 

ae Classification and Factors in Estimating Earthwork; Cost of | Loosening and 
 -—-« Shoveling; Cost of Dumping, Spreading, Rolling, etc., ‘Cost of Wheelbarrows and — 

Carts; Gost by Wagons; Cost by Buck and Drag Scrapers; Cost by Wheel 
Scrapers ; Cost by Elevating Grader; Cost by Steam Shovel; Cost by Cars; — 
How to Handle a Steam Shovel Plant; Summary and Table of Costs; The Cost of 
Tliydraulic Excavation; Cost of Dredging ; Miscellaneous Cost Data; Earth and 
Earth Structures; Appendix A, Rapid Field and Office Survey Work; Appendix a 
B, Overhaul Calculation ; Appendix Cc, A Small ‘“‘Home-Made” Dipper Dredge or 
Steam Shovel ; Appendix D, by E. man 


Am. Soe. C. 
New York and London, McGraw. Hill Book i913. "$3. 00. 


‘The preface states that this book had ‘its | in some notes raliroad 
construction which were issued in mimeograph form for the use of students in the 
College of Civil Engineering at Cornell University about twenty-five years ago. 
a | These notes have been frequently revised and brought up to date and are now > 
ss presented in book form for general use. The subject-matter deals directly with 
Saheie construction work and includes descriptions of methods, materials, plant, costs. 

: a etc. At the end of each chapter references to books dealing with the subject | 
J: discussed are given, which, it is hoped, will stimulate the student to do outside 
ae im reading and aid the young engineer in obtaining special information as to handling © 
work. The Chapter headings are: Introductory; Earthwork; Rock Excavation; 

Tunneling; Masonry ; Foundations; Culvert and Bridge Masonry ; and 

p Bridges; Track Material and Roadbed; Estimates and Records; Index 5 


Gifts have also been received from the 
Bos 


Ry. Assoc. “1 pam. 
Arnolé, Bien J. 4 pam. Brooklyn, _Y.-President of the | Bor- 
Assam, India-Public Works Dept. 1 pam. ough. 1 bound vol. 
Barraclough, S. H.1 pam. Butte, Mont.-City Engr. 3 pam. _ 
Boston, Mass. -Board of Commrs., Devt. California-Board of State” ‘Harbor 
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Canada: Comm. of -State Forester. 

innesota-State Highway Comm. 
Mississippi Agri. and Mech. Coll. 
fississippi River Power Co. 1 pam. 

pam of i -Bureau_ of Geology and and Mi 
Canada-Dept. of Rys. and Canals. 1 vol., ot and Mine 

Canad an Min, Inst. pam. 

Chicago, Peoria & St. Louis ‘Ry. ontana * of Mines. vol. 

Columbia Univ. 4 vol. 
Connecticut-State Library. 1 New York State- Public Ser 
Sonnectieut Commr. 1 vol. Second Dist. 6 pam 
Cory, bound vol. of Health. 
R. Co. 5 pam. State Dept ot “Hatt 

arrach, Charles Gobrecht. ‘pam - 

Dartmouth Coll. 1 vol. York State-Watkins Glen Reserva 


D tion Comm. 1 pam. 
unn, Gano. 1 pam. New York City Record. 1 bound vol. 
tmerson, Harrington. 2 pam. _ New York State Coll. of Forestry. 1 pam. 
Eng. New ‘Wales. 1 Ohio-Auditor of State. 2 vol. 
ound vol. N 1 bound vol. 
Ohio-Chief Insp. of Mines. ound vo 


vol. Ohio-Gen. Assembly. 1 bound vel, 
Fenkell, George H. 1 Ohio-Geol. Survey. 1 bound vol. 
-Ferrocarril Nacionales Mexico. -Ohio- -State Library. 


Eastern Ry. Co. 3 pam. Ohio State Univ. 1 vol., 
Great Northern & City Ry. Co. 1 pam. a Ne 
Gulf & Ship Island R. R. Co. 3 pam. 
Hannover. ‘Kgl. Hochschule. Oklahoma-Geol, Su 


' Illinois-State Highway Comm. 1 pam. * Oregon-State Forester. 1 am. ti 
Indiana-State Library. 1 vol. | Oregon: Co. 
2% Institution of Civ. Engrs. 2 bound vol., Pennsylvania-Bureau of Industrial £ Sta- 
Institution of Gas Engrs. 1 bound vol. 
Institution of Min. and County Engrs. 
‘pound: vol. 


Institution ‘Min. and Metatturey. Congresses. 1 bound vol., 


= Philadelphia, Pa.-Bureau of Surveys. 

Kansas-State School of Mines and Metal- Philippine Islands-Bureau of Sci. 1 


Kelly, C. W. 1 bound vol., 9 pam Providence, Ry -Dept. of ‘Public Works. 
Koninklijk Instituut 1 1 pam. 

ony England- County Council. 


pam. 
- Louisiana- State Board of Health. 1 pam. = 
Luedecke, C. 3 pam. Rhoades, John "Hansen. 1 pa 


McMinn, T. J. 6 pam. Rhode Island-Board ic | 

Madras, India-Public Works Dept. bound vol. 

Maine-State Supt. of Schools. 2 pam. 

Maryland-State Dept. of Health. 2 pam. pam. 
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"Massachusetts Inst. of Tech. 1 vol. Salem, Mass.-City Plans Comm. 1 ed 
Mexican Southers pam. § Smithsonian Institution. bound vol. 
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South Dakota- en of R. R. Commrs. Utah-Agri. Exper. Station. 6 pam. 
-Min. Dept. bound vol. -Commr. of Public Lands. 
R. R. Comm. Washington- — Service Comm. 1 vol., 
‘Texas & Pacific Ry. Co. 1 pam pa 
S.-Bureau of Mines. 5 pam. Western Australia-Dept. of Mines. 1 vol. 
S.-Bureau of Standards. 2 pam. 
S8.-Bureau of the Census. 1 pam. ‘Wisconsin- -Insp. of Illuminating Oils. 1 
specif. Wisconsin-R. R. Comm. 2 pam. 
s. -Commr. of Lighthouses. pam. Wyoming- -State Engr. 1 pam. 
8. of Congress. 1 bound vol., Wyoming-State Geologist. 1 pam 


Handbook of S Sugar Analysis: Prac Descriptive 
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By Cc. Browne. John Wiley & ‘Sons, New York ; 


The of Surface Waters in the Wm. 


= Clemesha.  E. & F. N. Spon, Ltd., London ; Thacker, Spink & Co., 


Preliminary Studies in Bridge Designs, Being the First of 
low a Small Volumes, Each Complete in itself , Dealing with the Design of 

Ordinary Highway Bridges Moderate By Reginald Ryves. 


to the and of Building Materials. 
_ By Alan E. Munby. he Archibald Constable & Co. , Ltd., London, 1909. > 


Analysis of Metallurgical and Materials : A 

Arrangement of Laboratory Methods. By Henry Wysor. The Chemic- 
Publishing Co., Easton, Pa.; W ilhams & Norgate, , London, 1912. 


Railroads, Rates and Regulation. By William Ripley. Long-- 


mans, Green and Co., New York and London, 1912. 


Dictionary of Applied Chemistry. Sir Edward Thorpe, 
by Eminent Contributors. Vol. 3. Revised and 
and Co. New York and London, 


‘The Prevention of Malaria. By Roland Ross and E. 
& Company, New York, 1910. hy 


Steam Economy in the Sugar Factory. _ By Karl rans- 


ew York; ‘Chapman & 1 Hall, Limited, London, ‘1912. 


Genie » Civil: 
(1892- 1902). C. H. Talansier , Administrateur-Délégué du Génie ‘ivil, 
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-schulen . Herausgegeben vom Verein deutscher Ingenieure. Hefte 


| 
| | 
| | = 
i 
| 
| 
| 
| 
| 
| a 
| 
a 
a 
& 
— 
a 
4 
— 


© 


ACCESSIONS TO THE ‘LIBRARY 
“Sewage Disposal : Eighth Report of the 
Commissioners Appointed to Inquire and_ Report What Methods of 
Treating and Disposing of Sewage (Including any Liquid from 
Factory or Manufacturing Process) Properly be Adopted. Vol. 1 
. Published by His Majesty’s Stationery Office, London, 1912. _ 
The World Almanac and Encyclopedia, 1913. "es 
ing Co., New York. 


By David Allan 
_ New Edition, , Revised and | 
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Lieber Code Co., New York, 1896. 


he A B C Universal 
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Fifth Edition. American Code Company, New York, 1901. 


Brooklyn Daily Eagle Almanac, 1913: A Book | of Information, 


General of the World, and Special of es ork City and Long inland si ee 
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Water: Its Purification and Use in the Industries. By Ww illiam 
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$1. 
Society “of Arts, 
(3) Journal, Franklin Inst., ‘Philadel- (30) Annales des Travaux Publics de 
phia, Pa., 50c.  selgique, Brussels, Belgium, 4 fr. 
Journal, Western Soc. ot Engrs. Annales de l’Assoc. des Ing. 
Chicago, Ill., 50c. des Ecoles Spéciales de Gand, 
(5) Transactions, Can. Boe. Cc. Brussels, Belgium, 4 fr. 
Montreal, Que., Canada. (32) Mémoires et Compte Rendu des 
School of Mines” Quarterly, Co- Travaux, Soc. _ Ing. Civ. 
lumbia ‘Univ., New York France, Paris, France. 
-Gesundheits Ingenieur, “Miinchen, Portefeuille Economiques dés Ma- 
Germany. Chines, Paris, France. | 
8) Stevens Institute Indicator, te H - 38) Nouvelles Annales de la Construc- 
tion, Paris, France. 
9) Engineering Magazine, New York (36), Cornell Civil Engineer. Ithaca, N. Y. ar 
ane City, 25c. ae (37) Revue de Mécanique, Paris, France. pate 
0) Cassier’s Magazine, New ‘York City (38) Revue Générale “des Chemins de 


Wiley, New York City, 25c. | (39) ‘Technisches Gemeindeblatt, Berlin, 
) The Engineer (London), Inter- Germany, 0, 70m. 

(13) News, New York Ony, Elektrotechnische Zeitschrift, Be 

New “York (42) Proceedings, Am. Inst. Elec. 
15 Railway Age  Gagette, , New “York (43) Annales des Ponts 

6) Engineering and Mining Journal, (44) Journal, Military Service Institu- ae 
_ _ New York City, 15c. Hon, Governors Island, New York 
7) Electric Rathoay New Harbor, 50c. 
City, 10c. ap, (45) Mines and Minerals, ‘Ser 
8) Engineering Review 

9) ork 10 _ Supplement, ) ew ork 

New Yor ty, Cc. 

0) Iron Age, New York City, 20c. _ 
21) Railway Engineer, (48) Zeitschrift, Verein Deutscher In- 
genieure, Berlin, Germany, 1,60m. 
2) Iron and Coal Trades Review, Lon- * (49) Zeitschrift fiir Bauwesen, ‘Berlin, 
“4 ) Bulletin, American Iron an eel 
(24) American Gas Light Journa ew ‘ 
2 American ngineer, ew 
26) z Electrical Zeitschrift, -Oesterreichischer 
-genieur und Architekten vere 
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York cite (84) Le Ciment, Paris, France. 
(56) 7 ransactions, Am. Inst. (85) Proceedings, Am. Ry. Eng. 
Engrs., New York City, $6. Chicago, Ill 

Colliery Guardian, London, ) Engineering- Contracting, Chicag 

Soc, W. » (87) Railway Engineering and Mainte- 


Municipal En ineering, Indian- 


(89) Proceedings, am for Testing. 
61 apolis, Ind., 25c. Materials, Philadelphia, Pa., $5. 
( ) Western Railway | 90) T ti 

Industrial World, 59 N Ninth (91) Transactions, Soc. Naval Archts, 
Pittsburgh, Pa., 10c. ‘Marine Engrs. 
3) Minutes of Proceedings, Inst. C. 
(64) Power, New York City, pour Industrie Nationale, Paris, 
Official Proceedings, "New York |, Framce. 
Railroad Club, Brooklyn, N. Y., (93) ‘Revue de Métatturgie, Paris, 
(66) Journal of Gas Lightin Landon, (94) The Boiler Maker, York Cc 
(67) Cement and Engineeri g News, (95) International Marine Engineer 
(68) Journal, England, (96) Canadian Engineer, ‘Toronto, ‘Ont., 
(69) Der Bisendau, Leipzig, , Germany. (98) Journal, “Engrs. Soc. 


Iron and Steel Inst., Lon- t N York Cit 


and ‘Steel Inst., London, — ot 
Metal Worker, New York City, 10c. 


Ps Proceedings, Inst. of Mech. Engrs., ‘ (103) Mining and Scientific Press, San ieee 


London, nd. 10c. 
(76) Brick, Chicago (104) The Surveyor and Municipal ang 
(77) Journal, Inst. Blec. Engrs. Lon- County Engineer, London, Eng- 
78) Beton und Eisen, Vienna, (105) Metallurgical and Chemical _ 
(79) Forscherarbeiten, Vienna, 
_Ger- ——— London, England, 6s. 
(81) Zeitschrift fiir “Architektur In- Switzerland. 
genieurwesen, Wiesbaden, Ger- (108) Southern Machinery, Ationta, 
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(106) Transactions, Inst. of Mining 


The Hapuawhenua Viaduct, New Zealand.* Frederick William Furkert, (63) Vol. 


The Making and Driving of Reinforced-Concrete Bonverle Rayno 


—: South Main Pier of the Quebec Bridge. * (12) Dec. 27. 


‘The High-Level Bridge over the New “Widened 
a Bridge of the Canadian Pacific Railway at Lachine, Pp. 
The Hopatcong-Slateford Cut-Off.* C. W. Simpson. _ 8). + 
Replacing the Cuyahoga River Draw Bridge.* (14) Jan. 4. 
Construction of the Fifth Street Viaduct, Fitchburg, Mass.* 
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Development of Patented Concrete * Danie 
Bo _ the Am. Soc. of Eng. Contractors.) (62) Jan. 6. oe 
General Method Adopted for Constructing a 312 ft. Reinforced ‘Bridge 
‘a at Larimer Ave., Pittsburgh, Pa. Charles H. McAlister. (86) Jan. 8 © ns te 
A Large Cantilever Bridge in China.* (From the Far Eastern eines 
Protective Coatings for Railway Bridge Floors. 
an 
New Bridges at iia British Columbia. i (12) Serial beginning Jan. 10. “ty 
Beaver Bridge over the Ohio River.* Frank W. Skinner, M. Am. Soc. 
pa Erection of Kentucky and Indiana Bridge.* (15) Jan. 102, 
Municipal Bridge Approach, St. Louis.* W. Bowen. (13), Jan, 16. 
Brection of Monongahela River Bridge.* (15) Jan. 17. 
Proposed Long-Span Bridge over the Mersey. (14) Jan. 18. 4° 
New Bridge over the Mississippi River at St. Paul on the C. W. (18) 
; 0 Design of Various Types of Highway Bridges from the Standpoint of Modern © 
'Traffic.* F. H. Neff. (Paper read before the Am. Assoc. for the Advancement 
of Great City Bridges. * (14) Jan. 25. 
7% Broadway Bridge across the Oswego River and the New ‘York Barge Canal at 
Fulton, N. Y.* (14) Jan. 25.0 
Modern Engineering in an Ancient Eastern Capital, Pontoon 
the Golden Horn, Constantinople.* F. C. Coleman. (19) Jan. 25 
The Red Deer River Bridge, Alberta Central A. u 
Famous English ‘Chain (13) Jan. 30. 
Po. _A Temporary Drawbridge of the Horizontal Rolling Type.* (13) Jan. 30. 
Rolling Lift Bridge 186 ft. Long.* (20) Jan. 30. 
_ Lift Bridges over the Buffalo River.* Emile Low. (15) Jan. 31. ce 
Method of Designing Arches, Kingshighway Viaduct, St. (14) Feb. 2. 
= Le Pont Suspendu Rigide de Saint-Martin-d’Ardéche.* Moreau. (35) Jan. 
_ Le Fongage des Caissons de Fondation du Nouveau Pont de Quebec.* (33) Jan. 18. 
_ Berechnung der Kippzapfen von Briickengelenken.* S. Bobrowsky. (69) Dec. | 
Mechanischer _Antrieb der Drehbriicke uber die Tote Weichsel bei Danzig. 
Gerdsthrecke zur Ueberfiihrung der Giubahn iiber die Vorort und Giitergleise Stutt- 


Electrolysis from Stray Electric Currents.* Albert ‘Ganz. Vol. 
Directive Wireless Telegraphy.* F. Addey. _ (Abstract of paper read before the In- Sdn 
«stitution of Post Office Elec. Engrs.) . the 
Speed Control of Three-Phase Motors.* Sidney A. Simon. (Paper read before the 
West of Scotland Branch of the Assoc. of Min. Elec. Engrs.) (22) Dec. 27. 
Study of the Relative Merits of the Various Types of Blectric Arc and Incandes- 
So cent Lamps for Lighting Urban and Suburban Streets. * Harold H 
Reversing Electric Motor Drive. * (108) Jen. 
The Generation and Transmission of Hydroelectric Power.* B. A. Lof. (9) Jan. 
Practical Co-Operation Between Central Station and Plant. Percival 
Some Recent Developments in Radiography.* Clyde. Snook. (3) Jan. 


Eng. Soc.) (47) Serial beginning Jan. 10, 


The Electric Lighting of Villages. W. T. Wardale Jan. 
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-Ringing Telephones.* (From the English Mechanic and World of Soience.) 
ew Perth Amboy ,Central Station. * Warren 


n 
a in 1912. By Brent Wiley and H. a Sapa. 
Conductors. (National Blectrical 
‘High- Transmission System in Central Georgia. 420). Jan. 2. 
_ Method of Rating Electri Ww. L 
‘Robbins. (42) Feb. 
Load Losses of us urrent * W. Bos 
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duction Motors. E. F. Collins and W. E. Holcombe. 
Potential Waves of Alternating- Current Generators.* W. J. Foster. (42) Feb. | Oa 
Method of Determining Temperature of Alternating-Current Generators and Motors 
Room Temperature.* Henry G. Reist and T. S. Eden. (42) Feb. 
a, of Heat Transmission in Electrical Machinery. Irving Langmuir. (42) Feb. _ 
Temperature on Temperature — 
Maxwell W. Day and R. A. Beekman. (42) Feb, 
Notes on Internal Heating of Stator Coils.* R. B. Williamson. | (42) 
‘Methods of Determining Brush Losses Due to Contact and Friction.* HL 
Laboratory Investigation of Function of Atmospheric 
Conditions.* (As Applied to Blanchard 
in Transformers. 'W. W. Lewis. Feb. 
Methods of Determining © Temperature of Transformers.* M McConahey 
ss Determination of Load Loss Correction Factors for Rotating Electric beeen 
ONn and 8S. L. Henderson. (42) 
Effect of Air Temperature, Barometric Pressure and on the 
ture Rise of Electric Apparatus. C. BE. Skinner, » W. Chubb and Phillips” 
Stray Losses from Input- ‘Output Tests.* Robin n 
Wave Shape Standard.* Cassius M. Davis. (42) ‘Feb. 
Meaium 
EB. Johannesen and G. W. Wade. (42) Feb. wale 
~$tray Loss in Direct- Current Commutating Machines.* H. F. T. Ert en and H. Ss... 
Regulation of Definite Pole Alternators. Soren H. Mortensen. Feb. 
_ The Sphere Spark Gap.* S. W. Farnsworth and C. L. Fortescue. (42) Feb. 
‘Stray Losses in Transformers. C. Fortescue and W. M. McConahey. (42 . sinned 
Tests on Transformers.* J. J. K. Madden. (42) 
The Temperature Rise of Stationary Induction Apparatus as ‘Influenced by 
 Bffects of Temperature, Barometric Pressure and Humidity of 
Medium. * J. Frank and W. O. Dwyer. (42) Feb. 


Brush- Friction Contact- Losses. ‘A ane A. Freeman. ( 


rrent Rating of Blectric Cables. Ralph W. Atkinson and H. Fisher. 
of Error in Transformer W. M. McConahey and 
of Temperature in Rotating Electric Machines.* L. W. Chubb, 
Experimental Determination of the Regulation of Alternators. A. B. ‘Field 
Correction on Transformer ‘Temperatures for Variation in Room ‘Temperature 
bane ~~ ‘Taking Into Account Both Copper and Iron Losses. C. Fortescue. (42) Feb. 


mm q 
| 
the African Institution of Ens | 
m Used as a Shunt tos Telephone in, 
q 
af 
4 
| 
: 
4 
| 
Pd | 
1 
: 
| 
q 
| | 
| 
| 
af q 
q 


a, 


oF 4 


1913.] 
on Methods M. Dudley. 
The Calibration « of the Sphere Gap Voltmeter.* Chubb > and ‘Fortescue 
Commutation and ‘Brush Loss. ‘Wilson. (42) 
y _ Sources of Error in the Efficiency Determination of Rotating Blectric Machine: 
_ Elmer I. Chute and William Bradsaw. (42) 
of Methods of Loading Large A.-C. and D.-C. Generators 
_ ous Converters for Factory Temperature Tests. F. D. Newbury. (42) Feb. | 
‘Les Sécurités Electriques Appliquées aux Installations de Signallations de Signalisa 
__ tion & Mancwuvre Manuelle. G. Yseboodt. (30) Dec 
Contribution & l’Etude de la Variation des Propriétés Sennitionss des Fers et 
et Aciers en Fonction de la Température.* es et Cie. (Paper read before > 
Inter. Assoc. for Testing Materials.) (93) Jan. 
_ Note sur les Propriétés Magnétiques des Toles pour Dynamos, * De Nolly et Vey! 
(Paper read before the Inter. Assoc. for Testing Materials.) Jan. 
‘Beseitigung von Ueberspannungen an Elektromagneten. * P. 
Ueber den Bau ruhender Transformatoren.* 
_ Technische Mitteilung iiber eine Neukonstrucktion vo 
$chering und Rudolf Schmidt. ‘Dec. 


Ueber die Theorien der Dielektrika.* 

Ueber Unterbrechungslichtbogen bei elektrischen * 

(41) Serial beginning Jan. 9. und 
Ueber die Berechnung von Pupin- Doppel- und Viererleitungen.* : 

Die Elektrizitats werke am Witwatersrand in Transvaal.* va 

in Drehstromnetzen durch Zihler nur einem mess nden 


Karl Schmiedel. (41) Jan. 16. 


On Shearing Stress in a Ship’s Structure.* K. Suyehiro. (Paper reac 
_ Japanese Inst. of Naval Archts.) (11) Dec. 27. 
"The Generation | and Electrical Transmission of Power for Marine Tr sportation. — 
 W. P. Durtnall. (Abstract before the Engrs.) (73) 
Safety of Life at Sea. James Donald. (3) 
‘Stability of Ships, Notes for Commanders.* George Nicol. (95), Bt 
and Marine Engineering in 1912.* Jan. 
Experimental Tugboats.* (19) Jan.4. 
The French Dreadnoughts Paris and France.* (12) Jan. 
‘The Starting of Diesel Marine Engines.* (12) Jan. 10. | 
Lengthening the Aberdeen Liners Marathon and Miltiades. (12) Jan. 17. 
Development in Marine Condensers. William Weir. — read before the 
of Engrs. and Shipbuilders in Scotland.) (64) Jan. oi. ; 
A New Canadian Oil Engined Ship.* (96) Jan. 23. . 
Essais Mécaniques des Aciers Spéciaux pour les Navales. 
(Abstract of paper before the Inter. Assoc. for Testing 
Drague Suceuse-Porteuse-Refouleuse Construite par les Ateliers Conrad, de Maar 
ton.* Hermann Roch. Ja 


Roller and Ball Goodman. (63) Vol. 
The Economic Use of Lubricating Oils.* David A. Corey. 

hefore the National Assoc. of Cotton Mfrs.) (47) Dec. 

Calorific Control of Gas-Making; Its Use and d acques Abady. 

The Electrical Measurement of Wind Velocity.* | 7: _ (Paper read b 
the British Assoc.) (11) Dec. 27. 
Messrs. J. Sadd & Sons’ Timber Mills at Maldon, ‘doen: © (26) Dec. 27. . 
The Lightning Kiln for Calcining Ores or Limestone.* (22) Dec. 27. 

Glover-West Installation of Vertical Retorts.* (66) Dec. 31. 
Sewage Sludge for Making Gas. Léonce Fabre. (Paper rend the So- 

alue of a Weight-Balance in Coal-Gas Manufacture. 6. 


Vi 
yead ~before the Am. Gas. Inst. (66) Dec. 31; (24) Jan. 6; (83) Feb. 1. 
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Neuerungen im Bau elektrischer Aufziige.* W. Feld. (107) Serial beginning Jan. 4. 
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oa Meters.* J. A. Knesche. (9) Jan. 
= Design and Use. William 


e Foundrymen’s s 

ulphur in Illuminating Gas, aed Removal, with “Special Refernce ‘to the Use 

of Lime. L. J. Willien. ae 


_A Foundry with ‘Continuous Molding Units. * (20). Jan: 
Efficiency in Typewriter Building.* (20) Jan. 2. 
Specifications for Machinery Castings. John Jermain Porter. (20) Jan. 
Complete Milling Machine Test.* P. B. Vernon. (Paper read before the Man- 
A Modern Plant for Automobile Parts.* (20) Jan. 2. a 7 
Combining Steam and Gas Power.* (20) Jan. 2. 
Largest Precision Testing Machine.* A. H. Emery, 2. 
< “Methods of Economizing Heat.* Charles R. Darling. (29) Serial beginning Jan. 3. 
Increasing Steam Plant Efficiencies. Edward Ingham. (26) Jan. 3. 7 
Some New Types of Centrifugal and Turbine Pumps.* (87) Jan. 3. 
Horizontal Hydraulic Cotton Baling Press.* (12) Jan. 3. 
- Gas Rate Decision in New Jersey. (Report of the Board of Public Utility Comm 
of New Jersey.) (17) Jan. 4. 
Some Notes on Purification of Gas. R. H. oie, ty (24) Serial beginning Jan. 6 
Prudential Insurance Co. Plant.* Charles H. Bromley. (64) 7. 
Gas Supply of Munich.* (66) Serial beginning Jan. 7. 
The Manufacture of Mantles for Incandescent _ Gas Lighting. Cc Richard Bohm 
Gravel Screening and Washing Plant.* (96) Jan. 9. 
Manganese Steel for Machinery Parts.* S. R. Stone. (20) Jan. 9. 
Use of Compressed Air in Foundry Practice. Arthur F. Murray. 
paper read before the Am. Foundrymen’ Ase.) | 
Forging. Frank W. ‘Trabold. (Paper read betore of Automobile 
The Auto Truck for Coal Delivery. Frank C. Perkins. (19), ti. 
Will the Automobile Be Driven by Kerosene? H. A. Morris. (46). 


| 


The Making of a Pneumatic Automobile Tire.* EB. R. Hall. (46) Jan. 11 re 

The Flameless or Convergent Combustion of Gases.* Jean Mennier. ws (57) Jan. 10. 
The Astoria Plant of the New York Consolidated Gas Company.* 
Te 


Jr. (24) ‘Serial beginning Jan. 13. 
echnical Gas Analysis.* P. C. Balcon. (Paper read before the ‘ialana ‘Juniors: 
Heat Balance in Steam Boilers. Lionel S. “Marks, Jan. 
Stone Crushing and Screening, Fairmount, Ill.* Casparis. (13) Jan. 16. 
New Ganadian Pacific Coal Handling Plant.* (20) Jan. 16. 
Compressed Air as a Foundry Auxiliary.* William H. Armstrong. “(Paper read tyre 
before the Newark Foundrymen’s Assoc.) (20) Jan. 16. 
Bullard 36-inch Vertical Turret Lathe.* (72) Jan. 16. 
Developing the Lathe in an -Shop.* Fred H. Colvin. 
Reversing Motors for Machine Tools.* ‘Charles s Fair. (72) “Jan. 16. 
Test of a Surface Condenser, the Effect of a Spray at the Air- a a 
Fred Pickford and Gilbert Cook. _ (11) Jan. 17. ws 
Materials for Motor-Bus Construction.* (11) Jan. 17, 
Coking and By-Product Plant at Clifton Colliery, Cumberiand.® 


3% The “Paragon” Internal-Combustion Engine.* (47) Jan. 17. 

a _ Cutting and Generation of Gear Teeth by Modern Gear- Cutting Machinery 
Gartside. (Paper read before the Manchester Assoc. of 
Serial beginning Jan. 17. 
The Etrich Monoplanes.* Stanley Yale Beach. (19) Jan. 

New Plant at the Belfast Gas-Works.* (66) Jan. 21. 

Acetylene Lighting. C. Hoddle. of paper read before the. lumineting 

 -Bng. Soc.) (66) ai... 

Air-Gas E. Scott- Snell. (Abstract « of pa pe rat 
(66) Jan. 21. 
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EN GINEERING ‘LITERATURE 


r -Consum oti 
and Materials for Gages. ° Lucian L. Haas. 23. 
ae The Design of Automobile Springs. David Landau and Asher 
Efficiency of Steel Cable Fastenings. (14) Jan. 
A Gas Engine Refrigerating Plant.* (64) Jan. 28. Esa * 
Independent Air Pump for Condenser.* William Weir. 
Institution of Engrs. and Shipbuilders in Scotland.) (64) Jan. 
A Method of Proximate Analysis for the seenaaicnencel Evaluation of Coal. 2 Uz. Ss 
_ Bureau of Mines. (86) Jan. 29. = 
Workmen’s Skill vs. Modern Machinery. ‘Fred. H. Colvin, Jan. 30. 
+The Design of Hydraulic Intensifiers.* A. Lewis Jenkins. (72) ~ Jan. ae 
Machine Shop Practice of General Interest. * Alexander Taylor. ae Jan. a 
Retail Coal Handling Plant on the Pacific Coast. (96) 80. 
_ Air Measurement by Pitot Tubes.* (13) Jan. 30. 
Two-Piece Small Type Converter.* A. F. "Blackwood. (20) Jan. 30. 
of Condit Trucks with Trailers, Report of a of Tests Made under 
ar ous on itions at Troy, Ohio.* Mor an Cille 
Pressure Distribution Utica. Ww. Cahill (83), Feb. 
Gasoline and Oil Power on the Farm. Philip $ Rose. (46) Feb. 
Economics of the Farm Tractor.* Philip 8S. Rose. (46) Feb. 1. 
- Utilisation de la Naphtaline dans les Moteurs a ‘Explosions.* 
Dispositits Réduisant la Formation du Pendant 1’ du 
ey -Charbon dans les Navires.* J. E. Giraud. (33) Serial beginning Dec. 7. 
s Véhicules Industriels au Salon de sicennceinees & Paris, en 1912.* D. Duaner. 
Nouvelle Méthode d’Essai des All * Ch. Frémont. (Abstract of paper read t me ; 
«fore the Inter. Assoc. for Testing Materials.) (93) Jam. 
of Presses & Agglomérer les Charbons, pour la Fabrication des Boulets Ovoides. Dupuy 
es Monorail Electrique, Systéme Abel Pifre, Employé pour la Construction 
 Collecteur de Nantes.* (34) Jan. | 
Benzolgewinnung aus Koksofengasen.* W. Friz- 15. Dis, 
Die Versuchsanlage fiir den Wettbewerb um den Kaiserpreis fiir den Th cssnas 
@euttschen Flugzeugmotor.* F. Bendemann. (48) Nov. 16. 
Darstellung der Betriebsvorgainge bei Kreiselpumpen.* H. A. Janssen. (48) Nov. 23. 
Die Frasmaschinen der Werkzeugmaschinenfabrik und von & 
Rein in Bielefeld.* F. Nickel. (48) Dec. 7 = 
Vergleichende~ an Wasserstrahl- Luttpumpen. 
Serial beginning Dec. 7. La 
Die spezifische Warme und ‘spezifische Volumen des Wasserdampfes Driicke 


=r bis 20 at und Temperaturen bis 550° C.* Max Jakob. (48) Dec. 7. 
und Greifen bei Selbstgreif Pf hi. (48) Serial “beginning Dec. 
14. 


‘Hine selbsttatige Anlage zur Aufbereitung von Formsand. G. Geiger. (50) Dec. 
Die Wasserstation mit Benoidgasanlage in Porsten.* Glinski. Jan. 
Ueber Umkehrstrassenantriebe.* Georg Meyer. 2 
National-Kessel fiir grosse Anlagen.* (7) Jan. 4. 


Schiittfeuerungen fiir Braunkohlen. M. Grellert. 


The Fried. Krupp Steel Works, Annen.* (11). Dee. 27. 
Investigation of the Iron Melting Problem.* 
a the Am. Foundrymen’ s Assoc.) (47) © Dec. a 
9 Metallurgy at Tonopah.* M. W. von Bernewitz. “(4103) Dec. 28. 
x Progress in Gold-Silver Ore Treatment during 1912.* Alfred James. 


System of Fume Control. Al. H. "Martin. 
Progress in the Metallurgy of ‘Tron and ‘Steel. . Bradley Stoughton. 
- Zine Production and Smelting in 1912. R. G. Hall. | 103) Jan. 4. Fs 
_ Progress of Copper Metallurgy.* Thomas T. Read. a. (103) Jan 
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ing at ‘the Wasp No. 2 Mill, Black Hills.* Jesse Simmons. (82) 
_ Progress in Ore Dressing. Henry S. Munroe. (103) Serial beginning ‘Jan. —.: 
oe Copper Alloys for Motor-Car Service. W. H. Barr. (Abstract of paper read before 
the Soc. of Automobile Engrs.) (47) Jan. 10. 
The Metallurgy of Zinc. W. R. Ingalls. Jan. 
Analysis of Cyanide Practice. Herbert A. Megraw. 
Electric Arc on the Pacific Coast.* 


Skoda Steel Works, Pilsen, Bohemia.* (12) 47. 
_———- of the Homestake Ore.* (16) Serial beginning Jan. "eae 
The New No. 3 Mill at Flat River, Missouri.* §. R. Stone. (82) Jan. 18. 
Lead Plant of the International Smelter. * L. 8. Austin. (103) Jan. 
New Blast Furnace of Maryland Steel Company. Jan. 
Crystalline Growth of Strained Ferrite.* Albert Sauveur. 
the Inter. Congress for Testing Materials.) (20) Jan. 
‘The Igneous Concentration of Zinc Ores.* F.L. Clerc. (16) Jan. 25. 
Electrolysis of Low Grade Gold Bullion. Theodore W. Bouchelle. ‘Jan. 25. 


Treatment of Concentrate at the Goldfield Jz Hutchinson, 
(103) Serial beginning Jan. 25. 
The MacNamara Mill, Tonopah.* 


M. W. von Bernewitz, 103), Jan. 25. 


Notes Light Mirrors at ‘the “Engineer School. William F.  Endress. 
) an 


The Adoption of an. Automatic Gua. ve ‘Serial Jan. 
Military Aviation and Aeronautics. B. D. Foulois. (44) Jan. 


a Progress in Military Explosives.* Wilford J. Hawkins. (13) Jan. 2 a ne 
‘The Modern Automobile Torpedo.* Robert G. Skerrett. 


(46) 
New Hangars for Military Uses.* (46) Jan. 18. 
Va Construction et la Pose des Mines Sous- Marines Systéme Elia.* (33) 


< 


A Plea for the ‘Use of High Tension Constant Continuous Currents in Mines. 
ney F. Walker. (26) Dec. 27. 


Electrical Symbols for Mine Maps.* H. Clark. 22, 
U. §. Bureau of Mines.) (57) Dec. 27. 


Representation of Oilfield Structure.* * alexander. J. ‘Heindl. (103) 28. 
» i ek _ (Paper read before the Lake 


Rock House of Quincy Mining Co.* T. C. Desoller. 
Phosphate Ore Dressing.* Strauss L. Lloyd. (45) Jan. cake: 
Lake Superior and Cuban Iron Ores.* Day Allen Willey. 
Washery at Soddy Mine, Tennessee.* Frank E. Mueller. 
Mining Steep Dipping Goal.* A. A. Steel. (45) 
Coal Mining in India.* J. R. R. Wilson. (Paper read before the. National Ass : 
of Colliery Mgrs.) (22) Serial beginning Jan. 
Washing Plant at a Colliery.* (12) Jan. 3. A 
rs. Quicksilver Production and Prices.* Clifford G. Dennis. | (103) ia. 4 ia a 
Review of Gold-Dredging in 1912.* Charles Janin. (103) Jan. yarns si 
Mining at the Wasp No. 2, in the Black Hills, Jesse Simm ns. 
Hoisting Practice in the Wisconsin Zinc Fields. W. F. Boericke. (16), Jan. 
Blectric Power in the Kern and Midway Oil Fields.* Warren Aikens. — 
Notes on Diamond Drilling in the Porcupine District, ve 
--- $chool of Mines Quarterly.) (82) Jan. 11. | 


<—Pifficulties of Pumping on the Comstock Lode. 


Whitman Symmes. (Abstract 
paper read before the California Miners’ Assoc.) (82) Jan. 11. 


Operations of the Davidson Ore Mining Co., Mich.* Geo. E. Edwards. (82) Jan. fo 
oe Winding Engine Controllers.* James Black. (Paper read bef re the National 
Assoc. of Colliery Mers.) (22) Jan. 
 Shaft- Sinking for the Rondout Siphon.* J. F. Sertager. Western 
_“*Filling of Mine Stopes with Mill Tailings. — W. H. Storms _ (Paper read before the Pa a 
California Miners’ Assoc.) (82) Jan. 18. | 
Cobalt in 1912. Joseph (68) Jan. 18. i 
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Studien uber die im 
_-Verhiiltnisse.* Norbert Metz. (50) Jan. d Gasen obwalten 
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February, 19 1913. 


Ledge “Rock. 
‘Mining on West of South ‘Howland Bancroft — Jan. 
South Africa. (Mining). Rowland Gascoyne. (82) Jan. 35. i 
Canada ; British _Columbia. 


En, i Experi ce in Latin America 
Thirty-Two Years, 1880-1912. “Gimer L. Corthell. (4) Dec, 

The Blectrical Measurement of Wind Velocity.* J. T. ‘Morris ae read before Eh 

British Assoc.) (11) Dec. 27. | 
‘The Present Opportunities and Consequent of ‘the Engineer Alex- 
ander C. Humphreys. ®) 
_Interiors.* 


Corps of Civil for Public Works Services in 
Dominion of  €96) Jan. 23. . 
et Fires with Sawdust. - Edwin A. Barrier. (13) Jan. 30. 


Delhi, the Metropolis of India.* Sir Bradford Dee. 27. 
Grade and Surface Required on Roads.* (60) — 
} q Minneapolis" Park * Jan. 


96 y 


Methods of Preparing Cement Concrete Pavements. Frank F. Rogers. 
Z paper read before the Am. Assoc. for the Advancement of Science.) (86) Jan. 8. 
of Object Lesson Sand-Clay Roads Constructed in 1911- the Ss. 
Office of Public Roads. Logan Waller Page. (86) Jan. 8. 
Method of Preparing Plans and Cross-Sections for Road Grading. (86) Jan. 
- Distillation of Tar: Methods of Determination and Value in Specifications. — {oe 
: Sharples. (Paper read the Am. for Advancement of 
Reinforced Concrete Elevated Sidew alks, East St. Louis 1,* R. -Rodenberg. (13) 
Jan. 9. 
Smoke is an Industrial Nuisance.* R. 6. 


The Laying Parks.* Thomas Mawson. (Report to the Preston 
Europe’ s Good Roads. * Francis Miltoun. (46) Jan. 11. 
Z Oil- Cement Concrete and Bituminous Concrete in Experimental Pavements on Hill- 
- gide Avenue, Queens Borough, New York City. (From Circular, U. S. Office of 
_ Experimental Reinforced Concrete Pavement at Riverbank, Cal. (86) Jan. 15. | 
‘The Road Question in Manitoba. A. McGillivray. (Paper read before the Union 
of Manitoba Municipalities.) (96) Jan. 16. 
Method of Determining the Toughness of Bituminous Materials. Myers. 
stract of paper read before Am. Assoc. for the Advancement 
: The Traffic Census as a Preliminary to Road Improvement. "William ‘D. 
ss (Abstract of paper read before the Am. Good Roads Congress.) (go) Jane’ > a 
¥ Te Value of the Traffic Census in the Economical Design of Highways. | 
_ Blanchard. (Paper read before the Am. Good Roads (86), 
Edward VII Highway. H. S. Van Scoyoc, Assoc. M. Am. “Soe. EB. (96) 
faintenance and Repair of Asphalt, Bitulithic and Creosoted Wood Block Pave- — 
ments. W. L. Hempelmann. (Paper read the Soc. of ‘Engrs. and 
Surveyors.) (86) Jan. 29. 
xperimental Road Construction at ch 


*Iilustrated. 


onstruction of No. 3 Shaft, Negaunee Mine.* §. R. Biliott. (16) Feb. 1. q 
4 
= 
Specifications for Roads of Different Types. E. A 
| 
History of Fifth Avenue Asphalt Pavement, Ne mn, M. 
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1913. 


Method of Laying “Wood Block Pavement. H. Lou (Paper. read before the 
Am. Wood Preservers’ Assoc.) (86) Jan. 29 
for Creosoted Block Paving. Harry C. Davis. read. before the 
Am. Wood Preservers’ Assoc.) (96) Jan. 
Methods of Repairing Cement-Concrete Pavements. ‘Feb. 
Bituminous Gravel Concrete Pavement. Spencer J. Stewart. (Abstract of pape 
_ read before the Am. Assoc. for the Advancement of Science.) (14) Feb. 1. _ 
“Suitable Foundations for Brick Pavements. Robert Hoffman. (Abstract of paper 
of __read before the Am. Assoc. for the Advancement of Science). (14) Feb. 1. 
adrennbahn aus isen 
iulse in Zirich. 3 


eatures of the “West African Governm nt 
Specifications. (For Railroads.) O. S. Beyer, 17. 
Power on Narrow Gauge Railways. Dec. 27. 
he Florian Angele Valve Gear.* (For Locomotives.) (12) Dec. 
Large Boilers for New Baldwin Locomotives.* (94) Jan. 
Flash Signalling in British Railway Practice. * J. F. Gairns. (88) Jan. 
ae Tests ‘Relating to the Pulling Out of Stays the Deformation of the Flat 
Walls of Fire-Boxes. M. U. Gololobov. (88) Jan. 
ae Jan. 10. ‘ 


New Long Non-Stop Express Trains in Bavaria.* 1) 
Radd Level Crossings in America.* (21) Jan. 
a _ Steel End for Box Cars.* (15) Jan. 10; (25) Jan. 
the Galesburg Tie Plank.* 87) 
‘Paname R. R. Relocation.* F. Mears. 
Comm.) (87) Jan. 
Norfolk Union Station.* (87) Jan. 
Locomotives for the Associated Lines. (25) 
a Slater Front End.* (For Locomotives.) (25) Jan. 
Locomotive Boiler Tube Tools.* Walter R. Hedeman. 
La Salle Street Tunnel Under Chicago River.* (67) Jan. 
Reinforced Concrete Culvert (From Report of the Ry. Bridge ont 
_ Gravel Washing Plant of the iaichmond, Fredericksburg & Potomac an 4 3 
4 A Train-Order Signal Controlled by the Train Dispatcher. (13) Jan. 2. 
‘Steam Action in Locomotive Cylinders. Lawford H. Fry. ( Serial beginning 
a Impressions of German Railway Practice. Henry W. Jacobs. (15) 
Steam Road Electrifications. A. H. 4. 


Automatic Block Signals for Single Track; C., I. & L. Ry.* i (13) Jan. 9 9. 
An Industrial Locomotive Driven by a Crude Oil Engine.* hs —_— et 
Side-Tank Locomotive the Londonderry nd Lough Swilly Company.* 
A Critical Valve Gear Analysis.* (For Locomotives.) 
Jamaica Improvement of the Long Island Railroad.* (14) Jan. 11. — i 
lock Signals and Interlocking on the Great Western R.R 
A 100-Ton Coal Car: Norfolk & ‘Western Ry. (13) J 
= Economy on the Rock Island. W. J. Tollerton. 
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Heavy Blectric Traction on the Continent. (17) Jam. 4.0 inch, 
ES Capacity Gondola, Norfolk & Western Ry.* (18) Jan. 4 15) 
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of Heavy L. de. Muralt, 

Derailment of Trucks on Curves.* Arnold Stucki. Jan. 

Cars “the Kansas City, Clay County & St. ‘Joseph 


New Terminal Plan for 
Mikado Type Locomotives for ‘the Illinois (18) Jan. 18. 
Fuel Economy on a Trunk Line Railroad.* W. B. Landon. (18) Jan. 18. 
_Blectrification of Melbourne Suburban Railways. (18) ‘Jan: 18. | 
Autoclave Test for Cement, D. L. & W. R. R. H. J. Force. (Zager ‘read before 
a ‘the Engrs.’ Soc. of Northeastern Pennsylvania.) (18) Jan. 18. we 
Water Flushed Rock Drills in the Mount Royal Tunnel. (Abstract fr from ‘Mine ana 
Newly Completed Union Station at Joliet.* (14) Jan. 18. 


A Rail-Handling Machine for Rail Renewal.* (13) Jan. 23. 
A Diagram Area of Railway Culvert Openings.* T. J. wee, Jr. | (13) Jan. 23. = 
Collapsible Platform and Vestibule.* (15) Jan. 24. 
Weighing Methods on the St. Louis & San Francisco. r 
Notes on Staking Out Track Connections.* W. H. Wilms. (15) Jan. 24. eee 
S Handling Track Material on the Pittsburgh & Lake Erie.* (15) Jan. 24. _ ea. > 
' ye Experimental Treatments, with Reference to the Effect of Initial Air Pressure on 
partic Penetration of Creosote. R. 8. Belcher. (Paper read before the Wood Pre- ao; 
 —_ and Boring Ties and the Cost of Installing Plants of this Kind. James A. Dat soar 
read before the Wood Preservers’ Assoc.) (15) Jan. 24; 
an ye 
he Mercy of and the Menace Study of Some Recent Railroad 
Accidents.* ) Jan. 25. An i 
4 Comparison of Zinc with Coal-Tar Creosote for Cross-Ties. 
Howard F. Weiss. | ona. read before the Am. Wood _Preservers’ (17) 
Jan. 25; (18) Jan. 25; (15) Jan. 24; (14) Jan. 25 4 ss 
Cotton Belt Freight Terminal at St. Louis. Winters Haydock. Jan 


= 


The Question of Government Inspection of Rails. of Committee, National 
Assoc. of R. R. Commrs.) (18) Jan. 25. 
‘The New Canadian Pacific Railway Shops at Outen, Alberta. 30. 

= _ British Opinion on Railway Automatic Stops.* H. Raynar Wilson. (13) Jan. 30. es 
Grouting a Bank Revetment with Molten Slag.* (13) Jan. 30. 
The Jen — of the Grand Railway System in New England.* 
Locomotive Tender Derailments. * (15) “Jan. 81 

The Use of Steam. Gilbert E. 

Are Headlight for Locomotives. Mack, (Prom: Wisconsin, Engi- 


\ neer.) (19) Feb. 1. “hae 
Examen Critique Mémoire, -‘Considérations sur la Forme a Donner aux Cous- 
; sinets de Boftes A Huile et de Bielles de Locomotives. P. Raes. (31) Pt. 3,1912. _ 
_‘Bssais de Traction 4 Courant Monophase, 4 12000 Volts, de la Compagnie d es 
Chemins de Fer du Midi.* A. Bidault des Chaumes. 
a. ur un Moyen de Prévoir les Ruptures de Rails.* a A. 
-— fore the Inter. Assoc. for Testing Materials.) , 
Essai des Rails au Mouton quant a 1l’Allongement et la Ductilite % Métal. 
i Dudley. — (Abstract of paper — before the Inter. Assoc. for Testing M 
Recherches Amé6ricaines sur les Rails Poursuivies Conjointement par les Chemins 
—_— de Fer et les Aciers.* H. Wickhorst. (Abstract o 
Inter. Assoc. for Testing Materials.) (93) Jan, 
tomotrices Pétroléo- H. Marcel Hegelbacher. 
1 1-Heissdampf- Tenderlokomotive der hollandischen Stantsbahn auf sane 
eltin. (48) Nov. 23. 
Die Ausbildung der Lokomotivmannschaft bei den Dadischen Staatsetsenbahinen. 
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4 on stelfachsiger Fahrzeuge durch Bahnkrimmungen. 
Abla 


ufanlagen auf Verschiebebahnhéfen fiir Bselsriickenbetrieb.* Cauer. (102) 
7 Die ‘Lawinenverbauungen er Berner Alpenbahn Bern- Lotschberg- -Simplon. 
Imhof. (53) Serial beginning Dec. 20. | 
Scheitelhéhen ausgefiihrter und geplanter grosser Alpenbahnen.* (53) Dec. 27. 
Der neue Oberbau der Wengernalpbahn auf der neuen Linie Lauterbrunnen-Wengen. 
_ -Richten eingedriickter Pufferbohlen und durchgedriickter Stirnwandwinkel an Giite 
Zeichnerische Darstellung der Kraftewirkungen swischen Rad und Schiene beim 
_  Befahren des krummen Stranges von Weichen.* P. Stadtmiiller. (102) Jan. 1. 
Hochspannungskabel der Wechselstrom-Bahnanlage Dessau-Bitterfeld ; -Verle- 


(53) 
ig; 


bs 
ome ‘Difficulties Encountered in Tunnel Subway Construction 
4 ‘Utilizing Electrical Energy in onstruction of Subway wih Boston.” 

Grade Reduction on Street Railways. * Carl H. Reeves. 

The Hamburg EBlevated and Underground Railway.* (19) Jan. 11. 

Electric Are Welding on the Pacific Coast.* (17) Jan. 11. kee ‘ 

Brooklyn Motor, Truck and Brakeshoe Improvements.* (17) Jom, 18; 
4 New Pay- -Within Car for the Michigan United Traction Company.* (17) Jan. £6 
Baked Enamel Painting on the Cars of the Hudson & Manhattan Railroad.* 
Profitable Limit of a -Five- Cent Street-Rail ay Fare. 
La Transformation des Réseaux d’Omnibus et de Tramways de la 
_ Générale des Omnibus de Paris.* A. Bidault des Chaumes. (33) Dec. 7. 

"0 ‘Nouvelles Voitures de Tramways du Systéme “Payez en Entrant.” (33) Dec. 21. 
Die elektrischen Stadtschnellbahnen der Vereinigten Staaten von Nordamerika; 
Bau und Betrieb der Stadtbahnen in Neuyork, Boston, ‘Philadelphia 
und Chicago.* F. Musil. (102) Serial beginning Jan. 1. Ci 

Zum Riesenverkehr in Weltstadten. Eugen Fassbender. (53) San. 47. 


> 
What Degree Must Sewage Be Purified? Chester G. Wigley. (59)- 
_ The Main Drainage of Glasgow.* Alexander Beith McDonald and Gotfred Midgley 
Presa The Construction of the Glasgow Main- -Drainage Works.* William ecil 
& Glasgow Main "Drainage, the Mechanical Equipment of the Western Works and ot 
the Kinning Park Pumping Station.* David Home Morton. (63) Vol. 189. ah 
bas Daily Fluctuation in Sewage-Flows.* William Fairley. (63) Vol. 189. = © 
Concrete Sewer Construction J. H. Kimball. (60) Jan. 
Operating Results of the — ‘Works at Bordentown, New Jersey. 
©. M. Hartley. (86) Jan. 1. ee 
Building of Brick Trunk Sewers.* B. Maginnis. (76) Jan. 
Plumbing in a Tall Store and Loft Building.* (101) Jan. 3. ey 
Cast-Iron Boiler Heating Plant in Skyscraper.* (101) Jan. 3. |. 
Heating New County Court House at New Haven.* (101) Jan. i 
Heating Building During Raising Operations. * (01) 
Combination Heating in a Large Residence.* J. E. (101) Jan. 
Sludge Disposal at Bradford.* (104) Jan. 3. 
- Disinfection of Sewage and Sewage Filter Effluent, Results of Experiments by Massa- ey 
chusetts State Board of Health. (14) Jan. 4; (86) Jan. 29. 
Street Cleaning and Garbage Collection Methods (14) Jan. 4 (13) 
Sewage Disposal. J. Darlington Whitmore. (Paper before En: 
Sewage Disposal by the Biological Process.* (101) Jen. 
= Windows with Mechanical Ventilation. Ralph C. Taggart. a 


a Die elektrische Fernbahn Pamplona, Aoiz und Pamplona, 
4 Railroads, Street. _ 
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Sanitatior — (Continued). 


Construction of a Concrete Sewer Tunnel ‘Through Diticult Ground. me H. S$ 
the Use of the Chicago Drainage (13). Jan 
Sanitary Equipment of a Loft Building.* (101) Jan. 17. 
Standard for Gymnasium Ventilation.* (101) Jan. 17. 
The Hot-Panel and Hot-Floor Border System of Heating. iH. Rial 
read before the Junior Institution of Engrs.) (11) Jan. 17. ‘) 
Seeing New York with the Sanitary Engineer. J. X. Cohen. (14) n. 
Sonstruction of the Calumet-Sag Canal.* E. J. Kelly. (13) Jan. ays : 
Drainage Area and Population of the Ohio River Valley and Pollution of ‘the eh 
Night Soil Incinerating Furnace at a Contractor's Caiap. * Arthur W. (13 
‘Street Cleaning in Port Arthur. W. S. Bowden. (96) Jan. 23. 
‘Temperature and Humidity in Factories. (101) Jan. 24. | ; 
Method of Locking Sewer Manhole Covers Employed at Webb- City, ee 
me Notes on Modern Sewage Pumping Machinery and App’ 


Fortschritte auf dem Gebiete der {iillverbrennung.* (39) 4 
Beziehungen zwischen Theorie un1 Erfahrung in der Lehre vom Warmetibergang. 
Vervollkommnung der gewéhnlichen Warmwasserheizung und der 
Zersetzung der Schlammsubstanz in Emscherbrunnen. 
-Mfillabfuhr. Knipping. (39) Dec. 20. 
Die Abwasserreinigungsanlage der Stadt Gleiwitz.* Hache. 
Physiologische Versuche mit Ozonluft. Erich Schneckenberg. (7) Dee. 28. 
Dampfwaschereien thre. bygienische Bedeutung.* Otto Neumann. 


The: Testing Metals.* John Goodman. (63) ‘Vol. 189. 
An Experimental Determination of the Stresses in a Roof-Truss.* Cecil Howard | ee 
Lander, Gilbert Cook and Joseph Ernest Petavel. (63) Vol. 189. 
- Experiments on the Adhesion of Old and New Concrete.* _ Hector St. wore Robin- 
Pressure on Buildings.* Albert Smith. ae 
Magnetic Measurement in Iron and Steel Works.* (73) Dec. 27. EON . 
Tests of Structures.* James E. Howard. (Paper read before the Inter. 
Notes on the Wermation and Inhibition ot Mi Idew Henry A. Gardner. 
‘The Action of the Salts Alkali ‘Water and Sea Ww ater Upon Cements. Bates, 
N A. J. Phillips and Rudolph J. Wig. (Abstract of Technologic Pap fir 
S. Bureau of Standards.) (3) Jan. 
- The Tallest Building in the World.* Frank W. Skinner. (36) Jan. 
A Modern Steel Mill Building.* Arthur: Harrington Jun. Am. 
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n. 
A Time Saving Chart Solving in Concrete 
Donald P. Maxwell. (86) Jam. 1.0 
Principles of a of _Girderless Floor Construction of Rein- 


Methods of Tests for Materials. “(Report of Comm. to Assoc. of 
Some Points in the Design and Construction of Reinforced Concrete. 
(Abstract of paper read before the Concrete Inst. ), Jan. 
i ‘The Effect of Acids and Oils on Concrete. (11) Jah. 3. © ‘ 
Using a Barge for Moving a Fire House in Service. * (14) Jan. 
Keeping Concrete Costs. Morton C. Tuttle. (14) Jan. 4. 
New Terminal Post Office New York. LB. Marks and J. 
rial beginning Jan. 4. 
Concrete Screw ‘Pile of English “Invention 
Failure a Reinforced ‘Building, Detroit, Mich. (13) 
Rolling Type of Theater Stage Skylight.* William Neubecker. (101) ” Jan. 10. 
Concreting the Floors and Columns in the Brothers 
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Epidemic of Typhoid Fever in the City of Ottawa. Charles N. B. Canioc. (96) | 
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tructural Details in the Harris Wihentes: ) 
Details of an Engine Test Building.* (14) Jan. 11. 
Large Concrete Pile Installation.* 3 (14) Jan. 11. 


Formulas and Diagrams for the Design of Rigid Fre 
_ _ forced Concrete.* (86) Jan. 15. 
# Method of Building Foundations for a Typical Substation, 
to the Excavation.* Alden W. Welch. (86) Jan. 15 are 
Coefficient of Sliding Friction of. Concrete on Concrete. Frank P. 


Jan. 17. 
“Derihon. (Paper read 
_ Assoc. “for Testing Materials.) Jan. 17. 
Patents Relating to Concrete Construction. (14) Jan. 
nfluence of Temperature on Concrete: Proposed Method of Figuring the 
_ Strength in Cold Weather.* Warren A. Hoyt. 
Preventing Dampness in Masonry.* (14) Jan. 
Girders in the Grand Central Terminal, New York City. (14) 
The Portland Cement Specifications of Lackawanna R. R. (13) Jou 
Tests to Determine the Effect Upon Absorption and Penetration of Mixin 
Creosote. F. M. Bond. read before wees ASSOC. 
(15) Jam. 24; (14) Jan. 25 
‘Natural and Artificial Seasoning of Douglas Fir for Treatment. F. Beal. (Pape 
read before the Wood Preservers’ Assoc.) (15) Jan. 24; (96) Jan. 30. Ps ae 
Roller-Bearing Support of Figure on the Campanile.* (14) Jan, 25. 
Sinking a Concrete Pit Lining Through Clay and Quicksand.* (14) — Jan. 25. 
Method of Computing Reinforced Concrete T-Beams.* Gunder Hansen. (14 
Production and Supply of Coal Tar Creosote. 


Concrete Buildings. Ernest 
Illinois Soc. of Engrs. and Surveyors.) 


nitude of Stresses in Wall and Interior Panels.* Lord. (Abstract of Mag 
5p read before the National Assoc. of Cement Users.) (86) Jan. 29. © 

The Treatment and Care of Floors. Geo. W. Saums. (Paper 

Failure of a Theater Building, New York City.* (13) Jan. 30 

A Building Foundation Constructed by the Freezing Process.* — 

_ Extinguishing Fires with Sawdust. Edwin A. Barrier. (13) _ 

Columns in the New Grand Central Terminal, New York City. Feb ; 

Contribution a l’Etude Théorique de la Flexion. F. Keelhoff. (31) Pt. 1912. 

De l’Accroissement Progressif de Résistance des Mortiers de Ciment. (84) Nov. 
Calcul des Piéces Fléchies en Ciment Armé.* Moreau. (35) Dec. 
Fondations en Ciment Armé, Batiment Double, Delessert, & Paris.* 


7 


a Récentes Recherches Faites au ‘National a de Teddington’ 
ee ie (Angleterre) sur la Résistance des Métaux aux Efforts Alternatifs.* T. E. 
ore ast of paper read before the Inter. Assoc. for Testing M 
‘Bssais d’Endurance de |’ Acier pour Machines.* J. O: Roos af 
stract_of paper read before the Inter. Assoc, for Testing Materials.) (93) Jan. 
Qtelques Essais Statiques et Dynamiques d’Endurance.* J. O. Roos af Hjelmsater Box 
(Abstract of paper read the Inter. Assoc. for Testing «Materials. 
_ Fatigue des Métaux.* O. Boudouard. (Abstract of paper -Tead before the Inter 
Essais de Durée, Recherche sur un Essai Commercial Madurenes. ‘Kommers. 
Essais aux Efforts “Alternatifs, d’un “« Qualité et dune Forme 
Normale d’Essai, avec Divers Matériaux.* J. B. Kommers. 
: aper Tea efore the Inter ssoc. for T 
techerches sur de la Forme des Eprouvettes sur les 
Mécaniques de la Fonte.* J. E. Stead. (Abstract of mee: ee 
‘Inter. Assoc. for Materials. ) 
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ruary, 1913, 


3 pour les Eprouvette Fonte, rempante 
of paper read before the Inter. Assoc. 
Utilisation de la Double Réfraction | au _‘Verre a -YBtude des Efforts 
for dans les Solides.* A. Mesnager. (Paper ‘read before th 
Assoc. for Testing Materials.) (93) 
érence entre la Déformation des Matériaux Tenaces et celle des NN 
Plastiques. Wilhelm Misangyi. (Paper read before the Inter. Assoc. for Test- As 
Du Degré de Sureté Offert par les Laboratoires et Machines ~ d’Hssai et par les © 
ss Bssais de Résistance des Matériaux. A. Martens. (Abstract of paper read 
_ before the Inter. Assoc. for Testing Materials.) (93) Jan. 
bev Question du Frottement entre les Faces Terminales Paralléles d’un Corps 3 
_ Comprimé et les Plaques de Compression. H. I. Hannover. (Paper read before _ 
the Inter. Assoc. for Testing Materials.) (93) Jam, 


(Abstract of* paper read ‘before the Inter. 
nfluence du Travail au Froid sur les Propriétés Physiques des ‘Métauz. * es a’ 
inal a _ (Abstract of paper read before 8 Inter. Assoc. for Testing Materials 
nfluence des “Hautes Températures “sur leo 
Alliages. * I. M. Bregowsky et L. W. Spring. (Abstract of paper read be 
_fore the Inter. Assoc. for Testing Materials.) (93) Jan. 
ee odification des Propriétés Mécaniques et de la Structure de Quelques Aciers 


 & Outils Recuit entre 600° et 1000° C.* S. de Fabry. _ (Abstract of paper 3 


before the Inter. Assoc. for Testing Materials.) (93) Jan. 
* Relation entre la Résistance 4 la Traction de 1l’Acier et les Essais Magnétiques 
ainsi que les Autres Essais de Dureté.* Ralph P. Devries. (Abstract of 
__ paper read before the Inter. Assoc. for Testing Materials.) (93) Jan. bagi 
Indication Thermo-Electrique de la Fatigue comme Méthode d’Hssai.* T. R.. 
et J. A. Capp. (Abstract of paper read before the Inter. Assoc. 
Nouvelle Méthode d’Essai des Tuyaux en Acier.* Ch. (Paper read ‘ 
Nouvelle Méthode d’Essai des Fils d’Acier.* Ch. Frémont. (Paper read before th ay 
Nouvelle Méthode d’Essai des Aciers pour Rivets.* Ch. Frémont. — 
‘before the Inter. Assoc. for Testing Materials.) (93) Jan. ee 
Note sur la Résistance des Tubes Cylindriques jusqu’a la Rupture. * Malaval. | 
_ (Paper read before the Inter. Assoc. for Testing Materials.) (93) Jan ae ae 
Peintures pour Constructions Métalliques. Allerton S. Cushman. (Abstract of 
ss paper read before the Inter. Assoc. for Testing Materials. >: (9a) ‘dan. Ps 
Notes sur l’Essai des Peintures. P. Labordére et F. Anstett. (Abstract of paper 
read before the Inter. Assoc. for Testing Materials.) (93) Jan. 
‘Un Accéléré de l’Oxydabilité Rélative des Fers dans. l’Eau_et les Solutions 
_ Aqueuses.* Frank Lyon. (Abstract of paper read before the Inter. 
Sechwimmbecken Bisenbeton des Johannesstittes in Spandau. (S51). Sup. No. 2 
neuen Viehhallen. auf dem Schlachthof der ‘Stadt Osnabritek.* Kina. 
«Serial beginning Sup. No. 1, 1913, 


Festigkeitsversuche an eisernen Fachwerkmasten, ausgefiibrt von der Briickenbat 


anstalt Alb. Buss & Co. A.-G. in Wyhlen L. B (48) Nov. 
b di attric chtun in schiefen atten.* | jusemann. 
Material. werden und die der Entstehung von Niet- 


Druckverteilung in exzentrisch belasteten bei 
e “rahmenartigen Tragwerke”’ nach der neuen Oesterreichischen Ministerialvor- tae 
gchrift. Karl Vaélek. (78) Serial beginning Jan. 3. 
Dachkonstruktionen nach Art der Féppl’schen Flechtwerkdicher. 


telation entre la Limite d’Etirage et la Charge de Flambage dans les Eprouvettes 
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Organization of the Bure 
Vals 


‘The Philosophy . of Purchasing 
Church. (59) Vol. 22. ; 
The Principles of nee Applied to Nater Wo 


5 Vo 


‘Paeammeal Growth of the Water Works of Edmonton, A 

Troubles at Buffalo. Henry L. Lyon. Vol. 

A Method of Increasing the — of a Large Woode Settling Tank 

Meyers. (59) Vol. 32. 
Reliable Presumptive Quantitative Test for B. Coli. T. Powell. (59) Vol. 32. 
— -Eight Inch Wood Stave Force Main Built for “the Water Department of ue 
“Atlantic City. L. Van Gilder. (59) Vol. 
9 of Depreciation and a ‘Comparison of Rates and Bookkeonine Methods — 

Municipally and Privately Owned Water Works. 

Ancient and Modern Water Works.* Edward Wegmann. it (89) 


More Than Fifty Years’ Reminiscence Water Works. > 
Hypochlorite Sterilization at Kansas City, Missouri.* T. High. 
The Cost of Leaks; Does it Pay to Stop Them?* Edward S. Cole. i Vol: 32. es am 
Methods and Cost of a Leakage Survey at Lancaster, Pennsylvania. Shaw. 
Water Softening at Owensboro, H. Breidenbach. Vol. 
Chlorination at Cleveland, Ohio.* D. D. Jackson. (59) Vol. 32,  ~— | 
Reasonable Requirements Imposed Upon ‘Water Works by Fir 
tection Problem. Clarence Goldsmith. (28) Dec. 
Uses and Abuses of Water Filtration. Gilbert H. Pratt. (28) Dec. 
er Construction of Arched Masonry Dam at Las Vegas, New Mexico. wil m T. 

Paint for Standpipes and Methods of Applying. (Topical Discussion before the New — 

Caisson Work at Hales Bar Dam. Le Madero ‘and Roger B McWhorter. 
‘e Multi-Differential . Arch Dam, Some “Methods: of 
The Problem of Interstate Savane Drainage; The Rea River ot the ‘North. 


Jan. 1. 
Test of a Steel Overshot ‘Water Wheel.* C. R. “Weidner. (13) Jan. 2. ve 
The Purchase of Lime for Water Purification. W. F. Monfort. (F 
the Am. Public Health Assoc.) (96) Jan 
Deep Artesian Well and Deferrating Plant.* (12) Jan. 3. 
Fine Grade Filters, Their Use and Limits.* W. H. Makepeace. (Paper read before — 
‘The Assoc. of Mgrs. of Sewage Disposal Works. ) (104) 
Wapato Irrigation Project in Northern 
Catonsville Steel Stand Pipe.* (14) Jan. 4. 
Large Impulse Wheels at Rio de Janeiro, Brazil. Jan 
Investigation of Cambridge Water Supply. (14) Jan. 4. 
The Interpretation of Stream Flow-Gaging Records of the Sunol and N 
by an Experimental Study of the Flow Over Models. (86) Jan. 8. 
Lawrence Experiment Station Studies in the Purification: of Water. 
(14) Jan. 11. 
Reinforced Concrete Blevated Water Tank at Berlin, Ontario, (96) 
The Design of Hydraulic Accumulators.* A. Lewis Jenkins. (22) “Jan, 9. a 
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_ Public Land Survey Methods in the Philippine 
f Water Supply, City of New York.* I, M. de Varona. 
ater-Works.) Elihu Cunyngham 
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= 
e National standar ose Coupling an ydrant-Fittings 
q | Six for Public Fire Service. F. M. Griswold. (59) Vol. 32. — 
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An Argument for Water Meters in cago from the Standpoint of the Individual 
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_ New Reinforced Concrete Reservoir at Council Bluffs.* | viteigla 11. 
Design and Construction of Oakley Dam.* (14) Jan. 
Hydroelectric Plant at Trollhattan, Sweden. (27) 
Large Reinforced Concrete Water Tanks.* J. Mensch. 
The Design of a Water System for the Boiler Feet and Fire . Protection 7 a 
Medern Saw-Mill.* R. W. Rea. (86) Jan. 15. 
A Report Upon the Relative Advantages and Disadvantages of Mechanical | and Ke ig 
¥ Ale Sand Filtration Plants for ' Toronto, Ontario, Sand Filters Recommended. ef ie 
Allen Hazen. (Report to the Commr. of ‘Toronto, (8 
Allowance for Bvaporation — from Reservoir Su Chittenden. a 
E. Cole. (Abstract of paper read before the Central States 
= Design and Specifications for the " Arrowrock Dam, U. S. Reclamation Service.* Late 
Construction Features of the Dam, U. S. Reclamation Service. 
Module for Irrigation Works.* | (11) Jan. 17. 
The Assuan Dam and Its Recent Development,’ Hanbury: Serial 
Use of Chloride of Lime with Filters, at Philadelphia in Purifying 
Jan 
ew Sixty- Inch Water- Supply | Conduit at Denver. 
~ ‘io New York with the Sanitary Engineer. J. X. Cohen. 
Bull Run Hydroelectric Plant.* CC. E. Hickok. (14) Jan. 18. 
Test of Thrust Bearing on Large Water Wheel. (14) 
‘The Design of a 300000 Gal. Reinforced Concrete ‘Standpipe Penetangi 
Completion of the Rebuilt Assuan Dam.* (13) Jan. 23. 
Water-Power from the Mississippi.* G. Donald Dell. (96) Jan. 23. 
The Filtration Plant of the Montreal Water and Power Company at Montreal, - 
Hydro-Electric Development on the Magpie River.* (96) Jan. | Big 8 Cent 
- Cost of Building Waterworks Plant and Power House, Including. , Basin, 
Filters, Clear-Water Well and Reservoir.* John W. Ash. (14) Jan. 25. 
Seasonal ‘Duty of Irrigation Water, Conclusions Based on Observ ions made 
the Boise Valley, Idaho. F. W. Hanna. (14) Jan. 25. 
Lae Water Purification at Philadelphia during 1911. (14) Jan. 25. Ras ght 
Be Design of the New Water Works Intake and Screen Tower at Louisville, 
The Cause of the Failure of the Nashville Water Works Reservoir ‘Wall, Nature 4 
ee of Recommended Repairs and Improvements. | Rudolph Hering. (Report to 
the Board of Public Works of Nashville, Tenn.) (86) Jan. 29; (14) Feb. 
ee The Relation of a Pure Water-Supply to Chronic Intestinal Tract Infection. Nicho-_ a 
Re aa las S. Hill, Jr., and Leon R. Whitcomb. (Abstract of ae read before the 
Am. Public Health Assoc.) (13) Jan. 30. at 
Partial — Reservoir ‘Lining, ‘City, Tenn. 


Combined Water Tank and Pumping Station. sail (14) 
Novel Water-Wheel Setting.* (14) Feb. 1. 
wer Developments _ the Deerfield 
Les Syphons de l’Aqueduc de New York. (84) Nov. 3 ; 
_ Service Comparatif Obtenu aves des Tuyaux en Fer Soudé ‘et des Tuyaux en Acier 
_ Doux pour les Conduites d’Hau aux Etats-Unis. F. N. Speller. (Abstract of 
ss paper read before the Inter. Assoc. for Testing Materials.) (93) Jan. | 
iiber den Reibungswiderstand zwischen stromendem Wasser und Bettsohle.* = 
Die Kutter’schen Rauhigkeitsziffern — in der Chézy’ schen Formel. | oe 
er Ausbau von Wasserkraften im oberen Queligebiet der 
Aluminium-Werke Vigeland Vennesla in 
Serial beginning Jan. 4. 
Neuere Ozonwasserwerke.* Gg. ‘Briwéin. Jan. 
Paul 
*Illustrated. 
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= The Shallow Draught Steamer Comte De Flandre.* - (12) Dec. 
Mining on the Panama Canal.* C. R. Forbes. (103) Dec. 28. 
Lighthouses and Buoys of New York Harbor.* James Pattison. 
What Constitutes a Steamship Terminal. H. McL. Harding. 
___ read before the National Rivers and Harbors Congress.) 
Pile Drivers Used on the Panama Canal.* (87) Jan. etek 
_ Portland, Oregon: Its Channel Approach, Harbor Railroad Facilities Pa 
Waterways and Tributary Territory... G. B. Hegardt, M. Am. Soc. 
obile Harbor, Alabama.* C. O. Sherrill. (100) 
ethods and Cost of Damming the “Hymelia Crevasse in t 
(100) Jan. 
Costs of Construction on 
30, 1912. (86) Jan. 1. 


Culvert, with ‘Some Data. on 
Walls.* John N. Edy. (86) Jan. 1. 
A New Design of Centrifugal ‘Dredging Pump. 
_-Reinforced-Concrete Ore Docks.* (13) Jan. 2. | 
- Bin Door for Ore Pockets.* R. B. Pearson. (43) Jan. 
Steel Ore Dock; D. & I. R. R. R.* (13) Jan. 2. 
Reservoir Regulation for the Ottawa River. Emile lew. (13) 2 
the Mississippi River. — read before 
Some Statistics of Performance of Stone -Cableways, Cranes and 
Proposed Plans for Waterfront and Harbor) “Development at Toronto, Canada.* 
The Improvement of Vancouver Harbor. R. H. Parkinson. British Co- 


Large Blectrically © ee Dragline Excavators for the Calumet Sag Canal.* 

Rehabilitation of the. Illinois & 


2 @Anvers, le 


Note sur les Travaux d’Amélioration des Ports” 
Bordeaux.* F. Zanen, L. Descans et J. Rimbaut. (30) Dec. 
Ob servations sur les Dépots de dans les et Cours d’Eau. 
(33) Serial beginning Jan. 4. _ 
ampes a Pétrole a Incandescence, i Grand Ecla 
 Bas.* Lemaire. (33) Jan. 11. 
Offene Pfahldimme und Ufersicherungen aus Bisenb ton an ‘Missouri a 
sippi.* M. von Pagenhardt. (48) Dec. 14. 
Der Burapester Ringkanal.* (40) Dec. 
Schutz der Bauwerke an den Schiffahrkandlen gegen Bodensenkungen in ‘Bergbau 


le Havre. ‘Rouen Brest, Nan oad 
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